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This is the 76th consecutive issue of the
Planetarian that I’ve edited and produced. It
would have been nice to have made it to 100
issues, or even 80, but one can’t go on forev-
er, or even indefinitely, and I’m calling it
“good enough” at 76.

I’ll be retiring after 28 years at Griffith
Observatory (following 7 at Hansen) to move
to a small community in southern Utah that
has ultra-strict lighting restrictions and the
darkest sky you can imagine. A new 18-inch
reflector will help me enjoy stars that are not
projected onto a dome, and Barbara and I
bought a large RV to do a lot of traveling. Liv-
ing and working in Los Angeles has been fun,
but I plan to have even more fun in Utah’s
canyon country and wherever the RV takes
us.

It has been gratifying to hear friends and
colleagues express the hope that I would edit
forever. I'll quickly admit that I'll miss it.
Despite the enormous amount of work, it has
been equally enormously satisfying. And my
proudest achievement in a full life in the
planetarium field was the IPS Service Award;
it means a great deal. I reached the top of my
field, and I wouldn't have guessed that would
be so when I presented my first planetarium
show to an audience of about 20 with a Spitz
A1 almost 40 years ago.

Each issue of the Planetarian is the sum of
the work of a lot of people. The authors of
contributed articles are clearly invaluable,
and they are recognized in the Cumulative
Index I’ve maintained for nearly two
decades. That index is on-line at http://www
.ips-planetarium.org/planetarian, and you
can find there a list of all the authors of all
the articles back to the first issue.

The Associate Editors are no less impor-
tant, but until now there has been no list
that recognizes them. I’ve often been sur-
prised when writing the “25 Years Ago” por-
tion of this page to run across a friend who
I’d forgotten was once an Associate Editor.

I’ve meant to compile a list, and this seems
the perfect occasion.

The following is a list of all Columns and
all Associate Editors from 1972 to present, not
counting President’s Messages and occasional
secretary/treasurer reports, editor’s com-
ments, or Columns that appeared only once.

AAllll--SSkkyy  CCiirrccllee
Coleen Rowe & Ervin Bartha 1993 - 95

AAssttrroonnoommyy  EEdduuccaattiioonn  RReessoouurrcceess
George Reed, 1973 - 74, 1979 - 80

BBooookk  RReevviieewwss
E. Q. Carr 1979; Carolyn Collins Petersen 
1987 - 89; Laura Kyro 1991 - 92; April Whitt 
1993 - present (became Reviews in 2000)

CCoommmmeenntt
anon, 1977 - 78

CCoommppuutteerr  CCoorrnneerr
Dan Spence 1980 - 1983; John Mosley 1983 -
86; Keith Johnson 1987 - 91; Charles 
Hemann 1991 - 93; Ken Wilson 1994 - 99

CCoonnttaacctt!
Tom Gates, 1972 - 78

CCrraacckkeedd  CCoossmmooss
Jeff Schroeder 1978

CCrreeaattiivvee  CCoorrnneerr
anon 1977; Herb Schwartz 1978 - 1980; 
David Aguilar 1980 - 81; Eric Melenbrink 
1982 - 85

DDiiggiittaall  FFrroonnttiieerrss
Ed Lantz 2005 - present

DDrr..  KKrroocckktteerr
Norm Dean 1987 - 89

FFooccuuss  oonn  EEdduuccaattiioonn
Jeanne Bishop, 1978 - 81, Mark Sonntag 
1982 - 89; various 1989 - 1992; Stu Chapman
1993 - 97

FFoorruumm
John Mosley 1987; Lonny Baker 1987 - 92; 
Richard Shores 1992 - 93; Steve Tidey 1994 -
present

GGeenneerraall  CCoouunnsseell
Chris Reed 2005 - present

GGiibbbboouuss  GGaazzeettttee
John Wharton 1983 - 88; Donna Pierce 
1989 - 94; Christine Brunello/Shupla 1995 - 
99; James Hughes 2000 - present

HHooww  ttoo  MMaakkee  iitt
anon, 1976

IInntteerrnnaattiioonnaall  NNeewwss  ((see RReeggiioonnaall  RRoouunndduupp))
Lars Broman 1996 - present

JJaannee’’ss  CCoorrnneerr
Jane Geohegan/Hastings 1972 - 2001

KKooddaalliitthh  CCoorrnneerr
Tim Kuzniar 1987 - 88; Georgia Neff 1989 - 
91

LLaasstt  LLiigghhtt  ((successor to JJaannee’’ss  CCoorrnneerr))
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There was a lot of change to the Columns

in the first few years and many didn’t last
long. In contrast, there has been remarkable
stability the last 10 or 15 years.

Nearly invisible, but also critical, has been
the role of Albert Smith of Victory Printing,
who has overseen the printing for 19 years,
Veronica Grijalva who has done the mailing
for nearly as long, and Terry Getchius of
Publisher’s Engraving Co. since the journal
went digital. Clearly, a lot of people deserve
credit for making this journal what it is, and I
thank the many contributors that I have
worked with. We’ve done well!

Many people have thanked me for my
contribution to the planetarium field, but I
am very thankful that I've been able to con-
tribute, in a meaningful way, to my profes-
sion. If anyone is grateful, it is me. It has been
both a pleasure and an honor. 

May the next editor enjoy it as much as I
have. C

Editor’s Keyboard





Introduction
Historically dome environments

have been restricted to large plane-
tariums and used primarily for pub-
lic education in astronomy, illustrat-
ing the positions/motion of planets,
stars, and constellations. These plan-
etariums have used a variety of spe-
cialised projection hardware such as
star projectors [1], laser projectors,
and multiple edge-blended slide pro-
jectors. If the planetarium had the
ability to present real-time digital
graphics, the graphics were limited
to a small portion of the dome, typi-
cally using a single CRT projector. 

Even though planetariums have
been limited by the available tech-
nology, the immersive possibilities
have been obvious, mostly due to
two characteristics of the hemi-
spherical surface: the viewers’ peri-
pheral vision is engaged, and pro-
ceedings were conducted in the dark where
there are often no frames of reference other
than the projected imagery. The former is
responsible for the vertigo one often experi-
ences with rapidly rotating imagery; the
later allows the apparent shape of the dome
to be changed and is also credited with
depth perception similar to stereoscopic 3D
effects.

In more recent times planetariums have
been upgraded to provide full dome digital
projection, that is, a movie is seamlessly pro-
jected onto the dome surface at typically 30
frames per second. For larger planetariums
this full dome projection is achieved with
multiple projectors, most commonly CRT
projectors. The projectors are carefully
aligned and edge blended across overlapping
projection regions. The system is driven by
movies made up of fisheye images, these are
usually diced into pieces and played back
using specialised graphics hardware. Even
more recently, high-end graphics systems
have been able to project interactive graph-
ics in real-time so it is no longer necessary to

limit the content to movies. The content is
not even limited to astronomy or even to
science education, but indeed to any subject
matter including, but not limited to, a wider
range of educational topics, immersive spa-
tial environments, virtual heritage, and even
pure entertainment.

With the success of digital projection in
large planetariums and the development of
formal standards [2], interest has been grow-
ing in how to offer the same experience in
smaller domes. These smaller domes are typi-
cally around 10m in diameter (found in
many science centers) down to the smaller
5m diameter inflatable domes [3] that can be
installed almost anywhere. The difference
between these smaller domes and the large
planetariums is largely in the system cost
they can sustain. Not only do multiple pro-
jector systems have a high initial cost, they
also have higher requirements in local exper-
tise, and incur a significant cost of owner-
ship. The solution to these cost problems has
been to employ a fisheye lens attached gen-
erally to a single commodity data projector.

The projector and lens are located in
the center of the dome; fisheye frames
from movies or generated by real time
interactive applications are projected
through the lens, and if created cor-
rectly they look undistorted on the
dome. Such solutions have the benefit
of being easy to manage and don’t
usually require specialised computer
hardware. There are issues such as res-
olution and brightness, but they are
largely a reflection of the price one is
prepared to pay for the projector.
However for small operations based
around public education or research-
based virtual environments, the cost
of a good fisheye projection system
may still be prohibitive. The alterna-
tive projection system introduced
here significantly reduces the cost of
dome projection while maintaining a
similar quality and even offers some
interesting advantages over fisheye

projection.

Spherical mirror projection
The projection system proposed here uses

a spherical mirror instead of a fisheye lens to
distribute light in a wide solid angle. It can
be readily appreciated that a spherical mirror
can reflect light from a rectilinear frustum
(produced by a commodity data projector)
over almost the whole surface of a dome (see
figure 1). There are a number of options for
the projector/mirror placement in relation
to the dome, but the geometry discussed
here will consider a single projector within a
small dome. In this case the spherical mirror
is placed as close as possible to the rim of the
dome (see figure 2). A number of alternative
geometries and environments have been
proposed in the past, for example “Enspher-
ed Vision” that uses a convex mirror to pro-
ject into cylindrical environments [4] as well
as polyhedral spaces. The author has addi-
tionally explored dual mirrors/projectors
located in the middle of the dome [5] with a
single edge blend across the middle. Another
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Abstract
Planetariums and smaller personal
domes can provide an immersive envi-
ronment for science education, virtual
reality, and entertainment. Digital projec-
tion into domes, called “full dome projec-
tion”, can be a technically challenging
and expensive exercise, particularly for
installations with modest budgets. An al-
ternative full dome digital projection sys-
tem is presented here that is based upon
a single projector and a spherical mirror
to scatter the light onto the dome sur-
face. The approach offers many advan-
tages over the fisheye lens alternatives,
results in a similar quality, but at a frac-
tion of the cost.



installation by the author located a mirror at
the base of a vertically mounted truncated
dome [6].

There are a number of comparisons one
can make between a spherical mirror reflec-
tion arrangement and a fisheye lens system:
1. It can be advantageous to locate the pro-

jection hardware away from the center of
the dome since the center is generally the
best location for undistorted viewing. This
is the classic problem for single-person
domes with fisheye lens projection; the
viewer and fisheye lens cannot occupy the
same space.

2. The projector and optics
have been separated, mak-
ing it possible to choose
projectors based upon the
characteristics important
for the application at hand,
for example: price, bright-
ness, resolution, or contrast
ratio. Fisheye lens can typi-
cally only fitted to a very
narrow range of projectors.

3. The coverage on the dome
can be controlled by vary-
ing the distance between

the mirror and the projector or by varying
the projector zoom. While it is true that
the whole dome surface cannot be totally
covered, it is equally not common for fish-
eye projection to cover the whole dome
for pixel efficiency reasons [4]. 

4. The system is scalable to multiple projec-
tors and mirrors in order to achieve higher
resolution and complete dome projection.
For example, a dual mirror and projector
arrangement would give a single edge
blend across the middle of the dome [5].

5. Unlike a fisheye projector located in the
center of the dome, the path length from
the projector to the dome is not constant,
resulting in an intensity variation. Fortu-
nately this is straightforward to compute
and correct for.

6. Unlike fisheye projection, where not all
the available pixels in the typically rectan-
gular aspect ratio of the projector are used,
all the pixels can be used in spherical mir-
ror projection if the image is entirely con-
tained on the mirror. Note, however, that
not all pixels are used equally efficiently.

7. Unlike the fisheye lens solution, the
images projected need to be warped before
projection. Strictly speaking this is no dif-
ferent to fisheye projection; it too is a
warped image, but one we are more famil-
iar with.

8. Angular fisheye lens with good optical
design is in focus at all positions on the
dome surface. When using a spherical mir-
ror there is a variation in path length from
the projector to different parts of the
dome. The effect of this focusing problem
can be minimised by choosing projectors
with a good depth of focus.

Warping
For the image on the dome surface to look

correct and undistorted, a precisely warped
image needs to be projected. The form of the
distortion can be seen in figure 4. Figure 4a is
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Figure 2. Typical position of the projector (16:9), mirror, and dome in a
planetarium environment. Red lines illustrate the projected distribu-
tion of a regular grid.

Figure 1. Representative rays off a projection source and reflected from a spherical
surface. All illustrations are by the author. 

Figure 3. Geometry after the coordinate system has
been transformed to place the spherical mirror at
the origin and the intersection of the projected ray
on the mirror/dome in the x-z plane.



a regular polar grid appropriate for fish-
eye projection and figure 4b is the
warped version that will look correct on
the surface of the dome. Figure 5 shows
the projector and mirror arrangement
with a warped polar mesh on the com-
puter display and the resulting image on
the mirror. 

Creating correctly warped images
given a particular projector, mirror, and
dome arrangement requires finding the
point on the projector frustum for any point
on the dome. The problem is three-dimen-
sional but can be turned into a simpler two-
dimensional problem by firstly translating
the geometry so the spherical mirror is at the
origin and then rotating the geometry so
that the point on the mirror, dome, and pro-
jector lies in a single plane. In figure 3, the

projector is located at P1, the mirror is of
radius r, and the position on the dome is P2.
The path length from the projector to the
mirror is L1, the path length from the dome
to the mirror is L2, these are given as a func-
tion of ø below

L1
2 = (P1x – r cos(ø))2 + (r sin(ø))2

L2
2 = (P2x – r cos(ø))2 + (P2z – r sin(ø))2

Fermat’s principle states that
light travels by the shortest
route, so ø can be found by
minimising the total light path
length from the projector to
the position on the dome,
namely minimising (L1

2 +
L2

2)1/2. 
Once a relationship can be

made between positions in the
projection plane and the dome,
a regular mesh can be created
where each node is represented
by normalised frustum coordi-
nates (x, y), fisheye image tex-
ture coordinates (u, v), and an
intensity value. The intensity
value can be used for compen-
sating for the brightness varia-
tion due to the range of light
path lengths, to softly fade the

image towards the back of the

dome, and to implement edge-blending
for multiple projector configurations.
Figure 6 shows a fisheye image applied as
a texture onto a regular mesh using
OpenGL. Similarly, a standard approach
to creating fisheye images in interactive
OpenGL applications is to render four
faces of a cube and form the fisheye
image by applying those as textures on a

mesh with precisely specified texture coordi-
nates. Figure 7a shows the mesh onto which
four cubic map textures are applied to form
the correctly warped fisheye; figure 7b shows
a resulting screen dump from a real time
driving simulator.

It should be noted that while the discus-
sion here has concentrated on hemispherical
domes, it can also be employed in any situa-
tion where extremely wide angle projection
is required. In particular, it could be used to
wrap the output from a single projector into
a rectangular room, achieving an undistort-
ed result similarly requires the calculation of
the correct warping function.

Conclusion
An alternative dome projection system

has been designed and demonstrated to be
suitable for small planetarium domes. The
mathematics required and practical issues
involved in warping fisheye images as a pre-
processing stage and in real-time have been
developed and tested. By comparison to the
more conventional fisheye solutions, the
spherical mirror solution suffers from no
serious disadvantages and offers some advan-
tages at a significantly lower cost. Future
work includes creating an optimal mirror
surface rather than using a spherical surface.
Such an optimal surface will use all pixels in
the rectangular image plane and attempt to
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Figure 4. Warping of lines of longitude and latitude. The fisheye image in 4a consists of equally separated lines of longitude and
latitude and is a convenient test pattern for dome projection. If 4b is correctly projected and viewed from the center of the dome,
the central pole should be at the highest point in the dome, the lines of longitude and latitude should all appear vertical and hori-
zontal respectively, and the line of 0 latitude should encircle the horizon of the dome. Note the intensity is varied so it fades grad-
ually to back at the rear of the dome.

Figure 5. Projector and mirror in development
configuration, the projected image on the laptop
screen and mirror surface is a warped polar grid. 

The alternative projection system
introduced here significantly re-
duces the cost of dome projection
while maintaining a similar quality
and even offers some interesting
advantages over fisheye projection.



distribute them equally on the hemisphere.
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Figure 6. Fisheye image shown in 6a is applied as an OpenGL textured mesh in 6b. Each mesh node in 6b is represented by (x,y) coor-
dinate in normalized projection plane coordinates, a (u,v) texture coordinate that relates to the fisheye image, and an intensity
value that can compensate for the variable light path length.

Figure 7. 7a shows the warped appearance of the four texture regions and mesh outline as used by real-time OpenGL applications.
The textures are derived from 4 virtual cameras each with the face of a cube as the projection plane. 7b is a single frame from a
real-time driving simulator using the warped texture meshes in 7a.

The Planetarian has an immediate need for an energetic self-moti-
vated person to edit the journal’s regular What’s New column. Jim
Manning did a superb job of keeping us informed of new products for
15 years, but he has assumed other duties elsewhere and a replace-
ment is needed.

Duties include discovering new products through whatever

means are available and writing evaluative descriptions of them for
publication on a quarterly basis. All Planetarian (and IPS) positions are
volunteer, but this is an opportunity to contribute to your profession.
It also looks good on a resume.

If interested, please contact Publications Chair Dale Smith at
dsmith@newton.bgsu.edu. The need is great, and the opening is now.

Wanted: Associate Editor for What’s New



Digital Planetariums for
Everyone: 

The earliest telescopes were refractors
made with combinations of glass lenses.
They suffered from chromatic aberration
and other optical defects, were difficult to
scale to larger size (due to weight and cost
limitations), and while providing better
image quality and higher contrast (as there is
less loss from a light path based on transmis-
sion that does not have to pass barriers such
as secondary mirrors), they have mostly
been supplanted by reflecting telescopes.
This is because reflectors are generally cheap-
er, easier to construct and have fewer optical
limitations – e.g. although a highly polished
surface is required to maximise reflectivity,
there is no chromatic aberration.

With the aim of not pushing an analogy
too far, jump forward nearly 400 years from
the time of Lipperhey and Galileo to the
new era of single projector digital planetari-
ums. The current generation of lens-based
fisheye solutions suffers some of the same
problems of the early telescopes: chromatic
aberration near the edge of the field, high-
cost, and possibly scalability. Like Newton’s
revolution in telescope design, we have
recently used light reflected from a spherical
mirror to illuminate the dome, providing an
alternative that may further change the way
audiences experience planetariums in the
future. Working together, both fisheye and
mirror based systems have a common ad-
vantage – as single projector solutions they
are providing greater opportunities for small-
er fixed and portable planetariums to share
in the amazing visual and educational expe-
rience that has mainly been the domain of
larger facilities: Fulldome.

In this invited review on the future of the
digital planetarium, we reflect on our experi-
ences in astronomy visualisation from the
fourfold position of astrophysics researchers,
public educators, content creators and tech-
nology developers. While this paper may
demonstrate a certain personal bias, we
would hope that some of our ideas will be of
interest to planetariums of all sizes, as more
facilities are challenged by the question:
when to go digital? 

Making the Leap from Stereosco-
pic Projection to Digital Domes

In 1999, the Centre for Astrophysics &
Supercomputing at Swinburne University of
Technology, Melbourne, Australia, was
approached by Museum Victoria to produce
a short computer animated sequence show-
ing the relative sizes of,  and distances
between, the Earth, Moon and Sun [1]. This
was to feature in the Science Hall of the new
Melbourne Museum. Little did we realise
that this would be a first step into a wider
world of astronomy visualisation for public
education that would stretch from stereo-
scopic theatres and 3D movies, to innova-
tions in dome projection.

The Centre formed from the much smaller
astronomy research group that Professor
Matthew Bailes had brought with him to
Swinburne from the University of Mel-
bourne in late 1997. Both authors were
among the first new staff to join the Centre
in 1999: Paul Bourke (with a diverse back-
ground ranging from architectural visualisa-
tion to brain imaging) was hired as Swin-
burne’s visualisation research fellow, and
Chris Fluke (fresh from completing a PhD in
astrophysics studying cosmological gravita-
tional lensing) was to spearhead commercial
activities with an aim of generating income
that would help grow the Centre. With sup-
port from the University, several strategic
hires, numerous successful grant applica-
tions, the development of a world-leading
on-line graduate astronomy program [2], and
income from a growing range of astronomy
public education content and technologies,
the Centre has rapidly become one of the
largest astronomy research groups in
Australia.

Our main educational interaction with
the public has been through the Swinburne
Virtual Reality Theatre (VRT). In its first
incarnation, this stereoscopic projection
environment used a single CRT projector
operating at 120 Hz that displayed frame-
sequential 3D images viewed with electronic
shutter glasses. Originally designed to help
astronomers and other Swinburne research-
ers to visualise their work, the VRT soon
become a popular destination for the Vice-

Chancellor and visiting dignitaries. Follow-
ing a letter from a schoolboy to Matthew
Bailes, the first school session was run in late
1999. With the students reacting very posi-
tively to the stereoscopic 3D effects on dis-
play, Matthew wrote to the Victorian State
government requesting funding for a set of
30 pairs of shutter glasses, and the AstroTour
school program was born.

A major visualisation project conducted in
2000, initially as a two-dimensional anima-
tion for television and web delivery, was the
Flight Through the Universe. Working with
astronomers from the 2dF Galaxy Redshift
Survey team [3], the Centre created a se-
quence showing what it would be like to fly
through this 2dF dataset – with galaxies in
their correct locations in space. This seg-
ment, commemorating the milestone of
120,000 galaxy redshifts, received a great deal
of attention both within Australia and inter-
nationally, even featuring in the BBC’s
award-winning television series SPACE
(2001). By now, a strong working relation-
ship had developed between the Melbourne
Planetarium and the Centre, so there was a
natural progression into planetarium con-
tent production. With the encouragement
and support of Jack White and Sky-Skan Inc.,
we produced an initial fulldome version of
2dF (Figure 1).

In November 2000, Chris Fluke traveled to
the United States on a study mission (funded
by a Victorian State Government Victorian
Fellowship) to promote some of the Centre’s
activities. This included a brief presentation
at the Fulldome Festival at the Houston
Museum of Natural Science, and a crash
course in fulldome production techniques
from Kevin Ballieu in Nashua. Encouraged
by the level of interest in our work, a deci-
sion was made to convert the Swinburne
VRT from an active stereoscopic system to a
passive projection system that used low-cost
polarising glasses. At the same time, we assist-
ed with the installation of a passive stereo-
scopic system at the Parkes Observatory
Visitors Discovery Centre in New South
Wales, which would also be the location for
the debut screening of our first “full-length”
(20 minute) stereoscopic movie Our Sun:
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What a Star!
Without doubt, the Centre’s most impor-

tant planetarium activity was our involve-
ment in the production of Sky-Skan’s
Infinity Express (2002), to which we con-
tributed two sequences: a flight over the sur-
face of Mars (Figure 2), using data from the
MOLA experiment of Mars Global Surveyor
[4], and a revised version of the 2dF sequence.
With Infinity Express behind us, the Centre
returned its focus to the VRT, with installa-
tions at venues throughout Australia

(National Museum of
Australian, Sydney Ob-
servatory) and world-
wide (Jodrell  Bank
Observatory, Cosmo-
Dream in South Korea,
and the 200-seat the-
atre at Mahidol Wittay-
anusorn School in
Thailand). The Centre
increased its number of
completed stereoscopic
productions to four
and with the support of
Spitz Inc, these shows
were translated into
Spanish for display at
the Papalote children’s
museum in Mexico
City [5]. Then in mid
2004, Paul Bourke had
an idea about dome
projection …

Panodome and
MirrorDome

We had been aware
of the elumenati fish-
eye lens and its use in

products such as the Elumens VisionDome
and VisionStation for some time, but were
there any alternatives for even lower-cost
digital dome projection? Our motivation
was to find a solution that was:

• Affordable: so that it could be available
to planetariums of all sizes and budgets,
from the smallest portable domes capa-
ble of visiting remote schools to mod-
est-sized (around 12 m) fixed domes in
museums and science centres.

• Low maintenance: so that more time

and money could be invested in show
content, rather than keeping equip-
ment running.

• Quick setup and display: so that addi-
tional time did not have to be spent cal-
ibrating images, correcting and aligning
seams or waiting for split dome master
segments to render.

•   Flexible: so that a range of content, both
pre-rendered movie and real-time inter-
active was available in all domes.

A solution seemed to be using a single pro-
jector (no seams) with a curved mirror. The
idea was that by pre-distorting or “warping”
content (either pre-rendered movies from
fisheye dome masters, or real-time interac-
tive content created with OpenGL graphics
libraries), after reflection in the mirror,
images would appear undistorted on the
dome (Figure 3). 

Mirrors have played a part in both stereo-
scopic and curved screen projection in the
past. They are an ideal way to reduce the
amount of physical space required, as the
light path can be modified by reflecting
from a plane mirror on its way from the pro-
jector to the screen. Hiroo Iwata (University
of Tsukuba) created spherical surround envi-
ronments (Ensphered Vision and the Wear-
able Immersive Display) using a plane mir-
ror, a convex mirror and a single projector to
fill a space 270 degrees horizontally by 100
degrees vertically. Images were filmed by
reflection in a spheroidal mirror so they
could be projected without distortion [6].
OmniGlobe from ARC Science Simulations,
Colorado, USA, uses a patented convex mir-
ror to rear-project onto the surface of a dome
– imagine a planetarium dome viewed from
the outside surface looking in [7]. Although
other people had tried similar ideas in the
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Figure 1: A Flight Through the Universe: a dome master
from the 2dF Galaxy Redshift Survey sequence. Galaxies
are in their correct spatial locations, but sizes have been
scaled up by a factor of 100. 

Figure 3: A warped image showing the large-scale filamentary
structure of the universe ready for projection with a spheri-
cal mirror. Simulation by Dr Chris Power, visualisation by
Evan Hallein & Paul Bourke.

Figure 2: A view down Mariner Valley from the Swin-
burne stereoscopic production Elysium 7, using the Mars
Orbital Laser Altimeter dataset of Mars Global Surveyor.
This was the forerunner of our Mars sequence for Infinity
Express.



past for domes, there did not seem to be any
readily available documenta-
tion on the success or other-
wise. There was even a sugges-
tion that spherical mirrors
would not be able to produce a
useful image, and would only
have application for ambient
lighting effects.

In November 2004, we were able to test
the idea for the first time, thanks to Glen
Moore from the Wollongong Science Centre
and Planetarium in New South Wales,
using the interactive panoramic view-
er (panodome) that Paul had devel-
oped a few months earlier [8]. The
newly christened MirrorDome system
uses a low-cost spherical mirror and,
unlike a fisheye lens system, the opti-
cal element is separate from the projector
giving more flexibility in the choice of pro-
jector. With the mirror solution, we need to
apply a non-linear geometric and intensity
distortion to the fisheye dome master images
so they appear correct on the dome. The mir-
ror system places the projector and mirror
close to the edge of the dome, instead of the
central location taken up by the fisheye lens.
The effective resolution of MirrorDome can
be increased with multiple mirrors, but with
the complication of edge blending to
achieve a “seamless” image. 

As a single projector solu-
tion, both fisheye and mirror
solutions are ideally suited to
small domes. So, just what do
we consider to be a small
dome, and how many of them
are out there that might be
looking for a way to go digital?

Why Small Domes and
Single Projectors are So
Important

Although the definition is somewhat cir-
cular, we can identify small domes as those
for which a single projector system is a
viable alternative in terms of cost, image
quality, brightness, maintainability, etc. As
time goes by, the largest small dome size
should increase due to improvements in dig-
ital projector brightness, pixel resolution and
falling cost.

How common are small domes through-
out the world? As a starting point, we use the
statistics accumulated by Mark Petersen of
Loch Ness Productions [9]. As of 5 September
2005, there were 1357 domes of known diam-
eter [10] (ranging from 1 m to over 21 m)
operating in the United States, and 1308
throughout the rest of the world. Choosing
12 m and above as a “large” dome and sizes
below this as “small” (with no offence
intended to operators of domes at the higher
end of “small” who do not consider their

domes to be small), we find that:

Globally, small domes outnumber large
domes by a factor of 4. How does this relate
to visitor numbers? If we apply Mark’s visi-
tor number projection technique:

Due to the large statistical uncertainties,
and the non-uniform sampling rates (for
example, only 35/578 potential responses for
US domes below 6 m), we should treat these
figures with caution. We introduce our own
(completely arbitrary!) weighting to get
order of magnitude estimates. Using the
response rates for US planetariums, we see
that there is about a 50% response rate
(88/159) for domes larger than 12 m. Let us
then assume that the rate for small domes is
25%, and apply these same factors to the rest
of the world. 

Thus, we would expect to find 30-40% of
the world’s planetarium visitors attending
small domes. What we should take away
from this is that small domes play a substan-
tial role in astronomy education, and so are
definitely worthy of an investment in tech-
nology and content that will enhance the
educational experience they currently offer.

What advantages do single projector solu-
tions afford? Perhaps the two biggest factors
are cost (much lower than a multiple projec-
tor system) and the rapidity with which
they can be set up and aligned. The latter is
particularly important for portable systems,
where time with students or the public is
much more valuable than time spent trying
to reduce the visibility of image seams.

Another key factor is simpler software
when only a single computer is required to
output content for the digital dome. This is
true for both movie playback, where a stan-
dard fisheye dome master can be used with-

out slicing and splicing, or real-time interac-
tive material .  With most
modern graphics cards, a sin-
gle computer can actually
mean up to two displays:
either one for the audience
and one for the presenter (e.g.

with show control software), or
two projectors. We discuss the single com-
puter versus single projector paradigm in
more detail below. Another advantage of a
simpler software model is that it becomes

feasible to operate the system from a
laptop rather than requiring the gener-
ally higher performance and graphics
card power of tower machines – an
ideal solution for portable installations.

The biggest limitation of single pro-
jector systems, at least for the present, is

resolution. The commodity digital projector
market is still based around XGA (1024x768).
The good news is that SXGA+ (1400x1050),
which provides a 40% linear increase in reso-
lution or an 87% increase in the number of
pixels, is coming down in price and may
become the standard in 2-3 years. The next
echelon contains UXGA (1600x1200),
although there are currently not many alter-
natives and there is a significant price penal-
ty, and QXGA (2048x1536), with a seemingly
exponential price increase. The new digital
cinema projectors with 4K x 2K resolution

may be affordable for the larger
planetariums, but are unlikely
to be suitable for small domes
in the foreseeable future. We
feel that in the 4:3 aspect ratio
game, SXGA+ is the only real
contender for the next 5 years,
unless there are significant
changes in the home theatre
market – one of the main

drivers for brighter and cheaper digital pro-
jectors.

Projector brightness does not appear to be
a limiting factor. In our early experiments, a
2500 ANSI lumen commodity projector
struggled a little on domes larger than about
10m. However, this could also be due to the
grey level of the dome surface, and amount
of cross reflection – as projector brightness
increases, so does the cross reflection. The
solution is to get a darker dome, but then a
brighter projector is required … it is a vicious
cycle.

Black levels are problematic for another
reason besides the poor representation of the
black of outer space. “Non-black” black adds
an overall ambient light level that bounces
around the dome generally lighting up the
space and reducing the apparent contrast.
There is also a relationship to brightness: as a
general rule, commodity projectors that are
pushed (for marketing reasons) to have high-
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Rest of world 47.5 million 24.4 million
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er brightness tend to have poorer contrast
levels [11].

As we noted in the introduction, fisheye
lens systems can suffer from chromatic aber-
ration at the edge of field, but this is not a
problem for mirror-based solutions that use
reflection rather than refraction to form an
image. The bigger issue for mirrors is projec-
tor focus. Most commodity digital projectors
have a fixed focus across their frustum, while
variable focus is restricted to CRT projectors.
Due to differences in path length from the
projector to mirror to dome, the whole
dome surface is not in perfect focus. We do
not believe this should be seen as a signifi-
cant limitation, given the other advantages
of the approach.

The Future of Single Projector
Digital Domes

What might be the role of single projector
system in digital planetariums? At the IPS
2004 Fulldome Standards Summit,  in
Valencia, Spain, Philip Groce strongly advo-
cated that single projectors were the way of
the future [12]. Groce proposed that in domes
smaller than 18 m: “multiple projector sys-
tems with more than two projectors will be
extinct or obsolete in 5 years or less.” In our
opinion, low-cost single projector systems
will not be ideal for domes larger than about
12 m in the near future, due to lack of pixels
and brightness. However, our own testing of
a mirror in 10 m and 11 m domes was very
encouraging. A dual projector system with
two SXGA+ would be an improvement, bet-
ter yet if the UXGA (2K x 1.5K pixels) projec-
tors fall in price over the next 5 years (this
option is already available for those institu-
tions that can afford the price tag). We feel
that Groce is being slightly optimistic on the
5-year prediction of obsolescence, but bold
statements can prompt the industry to
respond!

Groce examined seven technical issues
that both single projector (SP) and multiple
projector (MP) solutions faced. However, his
comparison between MP and SP systems
only considered fisheye solutions. It is worth
looking at how mirror solutions affect the
score sheet, and whether an even stronger
case for single projector solutions can now
be made.

This is Groce’s score sheet:
1. Fulldome standard (portability of con-

tent between theatres). There is a clear
advantage to single projector solutions
here, because they use a single comput-
er, which makes implementation of a
unifying fulldome standard much easi-
er. There is no additional advantage
offered by either fisheye or mirror sys-
tems.

2. Resolution and image quality/bright-
ness. Multiple projectors provide more

pixels than a single projector can. MP
will always win in this category – no
matter what resolution projector you
use, adding a second projector will
increase the resolution. The question is
whether having more resolution is actu-
ally an advantage, or if the audience can
discern the difference. Although con-
tent providers are extremely critical
(and rightly so) about the quality of the
work they produce, having to watch it
endless times during production and
then repeated screenings, the average
public viewer is only like to see any
piece of content once. Do they ever see
the same faults that we see? 

3. Image consistency, stability, seam visi-
bility. With no seam by definition for
SP, and no need to match image bright-
ness or colour across projectors, they
have an advantage over MP. Groce
notes that the main limitation of fish-
eye systems is the chromatic aberration
– perhaps we can note a slight win for
mirror solutions here, as reflected light
does not suffer from this refractive
effect. However, we should not forget
that they are slightly affected by the
lack of variable focus projectors. 

4. Effect of theatre geometry. Groce puts
SP ahead of MP in this category; as it is
easier to deal with different theatre set-
ups, dome orientations, etc. when there
is only one projector to place. There is
no significant difference between mir-
ror and fisheye here. In both cases, if the
aim is to create an ideal undistorted
view, then some image warping is
required and the result will only be cor-
rect for one person. In reality, fisheye
lenses are not placed perfectly nor is the
entire audience in the centre of the
dome. Similarly the warping when
using mirrors will  rarely perfectly
match the projection/dome geometry.
In both cases it could be made perfect
for a single viewer, making it equally
troublesome in both cases since the
image for the fisheye projection would
need to be warped as well.

5. Space within the theatre. While MP
appeared to have an early victory here,
taking the projection off the dome floor
to the rim of the theatre, we propose
that using mirrors can swing the bal-
ance back to SP in this category. While
most fisheye solutions are placed in the
centre of the dome for maximal cover-
age, the mirror is best placed at the
dome rim. 

6. Capital costs, cost & ease of mainte-
nance. Another win to SP, with mirrors
perhaps slightly ahead of fisheye. In
order to upgrade to a higher resolution,

brighter projector, the only change that
is required is to swap a single projector,
which would provide a less expensive
upgrade path than for MP (remember-
ing that the general trend is for projec-
tors to increase in resolution and bright-
ness, but fall in price over time), allow-
ing more small domes to go digital
sooner rather than later. 

7. Patent issues. There are a growing num-
ber of MP vendors, each offering their
own solution to the fulldome projec-
tion problem. This healthy competition
is a good thing, as the planetariums are
(hopefully) the winners in the long run
with more choice and a range of price
points. One of the limitations Groce
identified in the potential take-up of
fisheye solutions was the issue of
patents, which affects the cost and
availability of lens-based alternatives.
However, with an alternative SP solu-
tion based on mirrors, where there are
no patent issues, the patent issue may
not prove to be such a limitation after
all [13].

When we look at the combined advantages
of mirror and lens-based SP systems, the only
category where MP still is the preferred alter-
native is image resolution – but as we noted,
just how important is resolution really? We
think there is a very compelling case for
more theatres, of all sizes, to consider the
benefits of a single projector and the possibil-
ity of going digital sooner rather than later.

Single Projector or Single
Computer?

Are the requirement for edge blending
and some projector alignment really such a
problem? The issue here is the extent to
which the edge blending and alignment
negate the other advantages of SP. We see a
distinction between systems that use just
one computer and those that require more
than one computer. Moving to more than a
single computer (assuming we are not talk-
ing about specialised machines) seems to be
the most significant increase in system com-
plexity, particularly on the software side of
things. A single computer means either one
or two projectors; the complication of edge
blending is not nearly as great as for multiple
computers. For example, while we have not
actually tested this, we believe that a dual
projector set-up could be driven with a sin-
gle Apple Macintosh G5 using our existing
playback tools and some of the techniques
we use for stereoscopic movies (e.g. making
side-by-side movies, where we have a dou-
ble-width frame consisting of the left eye
and right eye images – see Figure 4). We cur-
rently use a brightness mask in creating
warped images for our mirror solution, to
account for differences in path length from
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the projector to dome surface, which can
also be used to support gamma-corrected
edge blending. The same ideas apply to real-
time interactive content. 

Although the software model is simplified
for dual projectors compared to greater num-
bers of projectors, as soon as there is more
than one projector, some time will have to
be spent on alignment. It is hard to see it as
viable for anything other than fixed installa-
tions – for portable domes, stick with SP and
spend your time with the audience.

Having shared our thoughts on future
prospects for single projector digital plane-
tariums, are there any other untapped mar-
kets for digital dome projection? We believe
there is one very important field where the
low cost of SP could be an advantage.

The Astronomer as Visualiser 
Astronomy is possibly the most visual of

all the sciences, in the way the data is both
collected and analysed. Optical telescopes
take images of the night sky so that the posi-
tion, orientation, size, shape, brightness and
colour of celestial objects can be determined.
Radio telescopes record intensity, polarisa-
tion and velocity data that is converted into
pseudo-colour images or 3D cubes. Numeri-
cal simulations produce datasets that are
often inspected visually before being com-
pared statistically with surveys. Data reduc-
tion, a key step in the analysis of astronomy
data, is best performed by eye - the human
brain has incredible pattern matching abili-
ties that are yet to be reproduced with a
computer algorithm [14]. 

To the ancient astronomers, the night sky
was an enormous sphere rotating around the
Earth. Although our world-view has changed
dramatically, this spherical model is still
very convenient to use. With the millions of
dollars spent annually on telescopes, instru-
ments and computing resources, it is some-
what surprising that astronomers display
their surveys of the night sky on small, flat,
low angular-coverage monitors using map-
ping techniques that distort areas and spatial
relationships [15]. The obvious exception is

the astronomy education world, where plan-
etarium domes provides an ideal representa-
tion of the sky. With the amazing advance-
ments in digital projection and opportuni-
ties for immersive, interactive explorations
of datasets,  it  is  a little surprising that
astronomers have not yet turned to domes
to learn more from their data. 

There are of course some exceptions, most
notably the Hayden Planetarium in New
York (which has been used to visualise astro-
nomical surveys in the Digital Universe pro-
ject and large-scale numerical simulations
[16]) and the Gates Planetarium at the Denver
Museum of Natural Science (with their
Cosmic Atlas). But as a general rule, planetari-
um domes have been under-utilised as a data
exploration environments. Reasons for this
include:

• Availability and accessibility. Fixed
installations require a great deal of phys-
ical space, leading to their placement in
museums/science centres away from
researchers.

• Limited dataset size. Traditional opto-
electrical star projectors could not show
generic datasets and the first generation
of digital star projectors (appearing in
the 1990s) were limited to datasets of a
few thousand particles.

• Lack of software tools. Designed to inte-
grate with other planetarium show
playback components, these systems do
not use formats that astronomers are
more experienced with. 

• Low resolution/low definition. Early
single-projector solutions suffered from
image distortions (e.g. non-uniform pix-
els so that digital stars near the horizon
are stretched),  and projected in
monochrome.

• Cost: a fulldome projection system plus
the construction of a large (>10 m) dome
can cost well over $1 million. Unless the
system was to be in nearly constant use
for scientific visualisation, the expendi-
ture is extremely hard to justify.

The availability of affordable single pro-
jector systems in portable, inflatable domes

can now make the digital dome available to
more astronomers. This is an area that we
will be pursuing over the next few years, as
we try to encourage more astronomers to
think outside the square frame of their mon-
itors. The first step in promoting such a
change is awareness – how aware are astrono-
mers of the visualisation alternatives avail-
able to them?

To answer this question, we conducted
the Advanced Image Displays for Astronomy
(AIDA) survey from March-May 2005. This
on-line survey posed a range of questions
about the current state of knowledge of
image displays for astronomy visualisation.
For the purpose of the survey, an advanced
display was anything other than a tradition-
al 2D monitor! Advanced displays we consid-
ered included digital domes, stereoscopic
projection, head-mounted displays, multiple-
wall environments (e.g. CAVE) and tiled dis-
plays. Advertised to members of the Astro-
nomical Society of Australia (ASA),  we
received responses from 41 people, represent-
ing about 10% of the ASA membership. Our
sample contained a mix of students (41%),
postdoctoral researchers (25%), contract
researchers (10%) and tenured academics
(20%). 29% of respondents reported that
they used large surveys (<50% of the sky,
>1000 objects), an area that we feel would
benefit from the all-sky capability of a digi-
tal dome.

A key outcome of the AIDA survey was
that around 70% of respondents indicated
they did not have sufficient knowledge of
advanced image displays to utilise them for
their own research. Other factors limiting
their use were lack of software tools (46%),
lack of local facilities (46%) and cost (41%).
78% had seen digital dome projection, and
the level of awareness of this technique was
very high (95%). Only 2 respondents report-
ed ever having used a digital dome in their
research (on an occasional basis – less than
50% of the time). 

We are now ready to start using the dome
as data exploration environment. We have
identified an initial selection of datasets that
could benefit from all-sky projection, where
a clear understanding of spatial relationships
and sizes is crucial. These include, but are not
limited to:

• All-sky covering factor of High Velocity
Clouds and Lyman-Alpha absorbers;

• All-sky/large area pulsar surveys;
• Square Kilometre Array beam-shapes

and radio-frequency interference pat-
terns;

• All-sky volume rendering; and
• Large-scale structure determined from

galaxy surveys (e.g. Tully catalogue, 2dF,
6dF, Sloan Digital Sky Survey).

While attending DomeFest 2005, one of
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Figure 4: A side-by-side stereoscopic pair from the Swinburne 3D production
Spinning in Space. Our approach to playing back stereoscopic movies using
QuickTime can be extended to a dual projector digital dome.



the authors was struck by the different visu-
al information that the dome provided com-
pared to stereoscopic representations of the
same dataset. Viewed in stereo, the three-
dimensional spatial structure of the Tully
catalogue of nearby galaxies really stands
out. On the dome, the Zone of Avoidance
springs clearly into view, reminding the
viewer that the dataset is  incomplete
because of the obscuring nature of the
Galactic plane, yet this feature is much less
obvious in 3D. We believe that the greatest
strength of the digital dome is to provide
alternatives to be used in combination with
other techniques for data exploration,
including the traditional 2D approaches –
currently these are better suited to quantita-
tive data exploration. However, a research
interest of ours is to provide quantitative
tools for the dome to rectify this balance.
Then astronomers will have no excuses for
not using domes.

Conclusions
What the telescope did for the night sky

was to provide a much richer experience
that could be experienced by all audiences,
whether they could afford a simple spyglass
or a 10 m segmented mirror. Single projectors
can now bring the same increased level of
richness to planetarium domes of all sizes
and budgets, whether through a fisheye lens
or light reflected from a mirror.

The future looks very bright for digital
domes of all sizes, and we hope that our in-
volvement will continue to help inspire a
fascination in the Universe,  through
research and public education.
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Notes
[1] The curator responsible for the science

hall at the time was none other than
Martin Bush, now president of the
Australasian Planetarium Society!

[2] Swinburne Astronomy Online: www
.astronomy.swin.edu.au/sao. 

[3] See Colless, M., et al., 2001, MNRAS, 328,
1039.

[4] http://ltpwww.gsfc.nasa.gov/tharsis/
mola.html

[5] At the time of writing the fifth show,
Spinning in Space, was nearing comple-
tion, and pre-production had com-
menced on show six.

[6 See http://intron.kz.tsukuba.ac. jp/
vrlab_web/enspheredvision/ensphered
vision_e.html and Iwata, H.,  2004,
International Journal of Computer
Vision, 58, 227-235.

[7] See http://www.arcscience.com/omni
.htm.

[8] As a side note, panodome made its first
public appearance in a digital dome
installation at the “Burning Man” art
festival in Nevada (Aug-Sep 2004) in col-
laboration with elumenati. This tool
provides interactive navigation of a
360° panoramic environment, similar to
QuickTime VR, however instead of cre-
ating a perspective projection for a tra-
ditional rectangular monitor/projector,
it creates a fisheye image for dome pro-
jection. Panodome makes full use of a
graphics-processing unit in order to
handle high-resolution images. See
http://astronomy.swin.edu.au/~pbourke

/projection/panodome/.
[9] See “Tallying The World’s Planetarium

Attendance” by Mark C. Petersen, Loch
Ness Productions, available from http://
www.lochness.com/pltref/attend.txt.

[10] We have excluded the 367 domes of
unknown size.

[11] For example, in the Swinburne VRT, we
operate the projectors in economy
mode rather than full brightness, as the
contrast appears better.

[12] See “The Past, Present and, Future of Full
Dome, Full Colour, Single Projector
Digital Planetariums.”  Available from
http://www.fulldome.org/images/sto-
ries/IPS2004.

[13] We would actively encourage manufac-
turers to make better mirrors that are
more durable and have greater reflectiv-
ity;  digital projectors with higher
brightness, more pixels and variable
focus for lower cost; etc.

[14] See Norris, R.P., 1994, in Astronomical
Data Analysis Software and Systems III,
eds. D.R.Crabtree, R.J.Hanisch & J.Barnes,
51.

[15] Consider the Mercator projection com-
mon for maps of the Earth. This map-
ping of the spherical Earth to a 2D sur-
face does not preserve area, so that polar
countries like Greenland appear highly
distorted.

[16] See Abbott, B.P., Emmart, C.B., Levy, S.,
Liu, C.T., 2004, in Toward an Inter-
national Virtual Observatory, eds. P.J.
Quinn & K.M.Gorski, 57; Abbott, B.P.,
Gawiser, E., Emmart, C.E., Wyatt, R.J.,
2003, AAS, 203, 118.07 and Tueben, P.J.,
Hut, P., Levy, S., Makino, J., McMillan, S.,
Portegies Zwarts, S., Shara, M., Emmart,
C., 2001, in ASP Conference Series, Vol
238, Astronomical Data Analysis Soft-
ware and Systems X, eds. F.R. Harnden Jr,
F.A. Primini & H.E. Payne, 499.  C
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The latest (seventh) issue of Astronomy Education Review, the
web-based journal/magazine for everyone involved in astronomy
education and outreach, is now ready at the web site: 

hhttttpp::////aaeerr..nnooaaoo..eedduu

In this issue we have a special section about the implications of
creationism and intelligent design for the astronomy teacher, plus
a new “Opinion” section on topics of educational interest.

The papers on creationism and intelligent design, which list
resources for further reading, are:

Dealing with Disbelieving Students on Issues of Evolutionary
Processes and Long Time Scales

The Challenge of Creationism and Intelligent Design: An
Introduction

AAS Statement on the Teaching of Evolution

The journal actively solicits interesting papers and articles on
all aspects of space science education and outreach. The site gets
between 150,000 and 200,000 hits per month from 91 different
countries.

– Sidney Wolff and Andrew Fraknoi , Editors

Astronomy Education Review



There is a small English pub near where
we live, situated next to a small river that
ambles slowly past it. The location is not
shown on any maps. Leading to it there is a
one-and-a-half mile single-lane track,
with few passing places, with large
bushes and trees that grow over the
track in an arch. Only locals know of
this pub and it is always busy. You can
sit at tables by the river, or take a pic-
nic into the fields opposite and sit on
the riverbank in the sun. The pub also
has a small jetty where six-seat canoes
can be rented by the hour. My family
and I often will rent a canoe and pad-
dle up the river. The river has many
gentle curves and bends and there is
constantly new scenery appearing. Watch-
ing the banks pass with the occasional fish
jumping, dragonflies hovering and weaving
around, the odd creature scurrying into a
hole in the riverbank, there are a multitude
of events that cause constant conversation
delight. Passing drinking cows that back off
as we approach or sheep with their lambs on
the riverbank we come to a tree jutting over
the river where there is a large rope dangling
invitingly over the water. Of course we have
to paddle to the shore so that the kids can
get to the rope and swing out over the river.
As they lose momentum and realize they
cannot get back to the bank, we paddle fran-
tically over to get to them into the canoe,
asking why they hadn’t removed some of
their clothes and footwear before getting
onto the rope. Just as we get close to a rescue,
the child, who has now managed to get one
leg over their hands to keep them out of the
water, loses their grip and plunges head first
into the less than clean water below, splash-
ing and soaking those in the canoe in the
process. After much laughter we continue up
the river for more adventure. When we plan
a visit to this place, my children are always
very excited and eager for the time to come
when we head off for their favorite day. It is
a great day for the whole family.

Conversely, we have also visited many
theme parks, ride parks and water parks
where the children thrust their jacket, back-
pack and water bottle at me and rush off to

something they’ve seen that appeals. They
join a long line and get bored waiting. I start
looking in hope that there may be a bench
where I can put all of their belongings, usual-
ly in vain, and I become aggrieved that I had
to pay the equivalent of $30 to stand and
hold the coats and watch everyone else wait
for a good time. At one park I had to stand in
line for 90 minutes so that my youngest
could go on a merry-go-round. They had
simply let too many people into the park
and we ended up having to leave early for
our own sanity. Not surprisingly, the kids
didn’t grumble about this at all. In peak sea-
son we managed to get on four of the major
rides in a day. These rides last around 90 sec-
onds each so we paid around $200 for six
minutes of fun!

These are very contrasting experiences,
and the one that features whole family inter-
action, participation, exploration, learning,
adventure, fun, and requires the most effort,
gets my family’s vote every time. 

The Visitor Experience
In thinking about these family experi-

ences, I have to come back to the basic ques-
tion regarding all planetariums and digital
domes: “What is the purpose of these the-
aters?” In nearly all cases the purpose can be

simply described as: “To get people into
them”. This being the case, the next question
must be: “Why do we want people to visit
them?” This is where the differences start.

Depending on the objectives of the
facility the answer could be: 1) We
want them to visit so that we can
share our passion for astronomy,
space and the universe; 2) We want
them to pay to visit a facility and
the planetarium/dome is an attrac-
tion; 3) We want to teach astrono-
my/science and the theatre is a tool
to help achieve this. My belief is
that most facilities fit under one or
more of these descriptions.

If we agree that the purpose of
planetariums or digital domes is to get peo-
ple into them, then we perhaps need to look
at what experience people get once they are
in. Do they get a canoe ride up a beautiful
river or do they get overcharged to stand in
lines all day? I doubt that there are many
people reading who would deliberately want
the latter. 

When it comes to discussing the applica-
tion of any technology, new or old, towards
enabling a specific end-user experience, we
really have to put technologies into the cate-
gory of tools that have various inherent
capabilities and functions. First and foremost
you need to understand the job to be done
before you can begin to understand the
appropriate criteria for the selection of the
right tools. This is why there is not one type
of technology that is ‘better’ than another.
The tool that does the job is the best one!
When looking at all of the dome/planetari-
um projects that I have been involved in
past and present, there are no two that have
identical objectives and philosophies, and as
a result, no two that have received the exact
same technology package. Many new plane-
tariums, such as the Morrison in San Francis-
co, are now opting to have both star projec-
tors and video display systems to achieve the
best of both worlds.
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… we really have to put technologies into
the category of tools that have various
inherent capabilities and functions. First
and foremost you need to understand
the job to be done before you can begin
to understand the appropriate criteria for
the selection of the right tools. … The
tool that does the job is the best one! 



While on holiday on a Greek island earlier
this year, I had the pleasure of witnessing the
night sky with very little light pollution and
it was breathtaking. I sat outside for hours
watching the August meteor showers and
marveling at sights I’d only ever seen previ-
ously simulated in planetariums. It is very
important to note that I enjoyed what I ex-
perienced much more than I ever could have
had I not had the opportunity to have been
in so many planetariums. I spent some time
playing with the zoom on my video camera
to get some excellent images of the moons
craters. I had to go through the usual ‘Dad,
you’re such a geek’ thing from the aforemen-
tioned kids, but it was well worth it! 

Until this experience of witnessing a clear
dark sky (remembering that in England it’s
not often clear and when it is, it’s not very
dark where I live), I hadn’t realized quite
what I’d been missing. I wonder how many
other people have actually witnessed very
dark skies without deliberately traveling to
find them. This I believe is where the star
projector has its greatest strength. Tradition-
al star shows using a star projector, when
done well, can be the canoe ride down a
beautiful river. Although perhaps more of a
guided tour by a trained captain, the scenery
and marvels of the night sky are there all
around you to experience. There is time to
absorb the wonders being described and
room left between for you to use your imagi-
nation to fill in the gaps. A truly wonderful
experience. These presenter-led shows also
allow for the opportunity to have interac-
tion between the audience and presenter, as
well as allowing the freedom to explore spe-
cific entities. It will be a long time before this
specific tool is finally replaced, but certainly
it will eventually be replaced. I can only
hope that when the day comes that this tool
itself becomes outdated and is replaced that
its replacement offers at a minimum the
same quality of experience but is able to
then go beyond and extend and enhance the
quality of both the user’s experience and
imagination.

Visualizing the Night Sky
The simulation industry has been simulat-

ing ground and sea terrains with moving
objects for many years. In the early 1990s
technologies from this industry were applied
to new markets and thus set into motion the
visualization market. The simulation-based
technologies were put to use in oil and gas
exploration, automotive design, architec-
tural fly-throughs as well as many other
areas. During this same period, video projec-
tion systems utilizing the simulation indus-
try techniques such as blending and image
distortion that were being perfected for the
creation of large scale immersive environ-
ments, were introduced into the planetari-

um markets. The numbers of companies that
are now capable of delivering the technolo-
gy behind the high quality full dome display
systems have grown significantly and there
is now plenty of choice as to who to work
with. The technology is tried and tested and
the number of deployed and operational full
dome video systems is rapidly growing. 

As with all industries, the visualization
market is constantly striving for higher reso-
lution and better image quality. Inside the
planetarium however the star projectors can
provide star fields that have greater than eye
limiting resolution. It would take in the
region of fifty off-the-shelf video projectors
to begin to approach this near eye limiting
resolution on a hemisphere. With digital cin-
ema effectively setting the standards for
video projection, and these standards likely
to be adopted worldwide, there seems little
incentive for projector manufactures to
exceed this benchmark for just a few special
purpose sales. It is likely that the drive for
higher resolutions will come from the other
industries like simulation where training to
identify friend or foe before they can see you
is a thin but critical advantage. Already from
this sector we are seeing the introduction of
laser projectors with very high resolutions
that may be able to achieve this Holy Grail
of exceeding eye limiting resolutions when
tiled together. The timeframe to general
affordability, overall quality and operational
reliability of such extreme resolution sys-
tems will have to remain to be seen.

Beyond the measures of starfield quality
and “infinite black”, there are a wide variety
of capability and versatility measures which
quite strongly favor the video projection sys-
tems. Now, instead of needing arrays of
clunking slide projectors, the images can be
produced and presented digitally, and the
portability of digital media is becoming fair-
ly straight forward. Video projection systems
also have the capability to enable a 3rd
dimension to be understood such that the
newly available data sets of the stars,
mapped as accurately as science will allow,
can be flown through and viewed from dif-
ferent angles and perspectives. The ability to
provide a new three-dimensional map of
where we are in the universe and dynamical-
ly be able to see what is around us, is a truly
stunning capability that immediately cap-

tures the imagination and allows, in a way
that was previously impossible, the dynamic
depiction of what is really meant by the infi-
nite depths of space. I have heard many peo-
ple, with no specific interest in astronomy,
rave about these presentations. This capabili-
ty is enabling the planetarium community
to teach the most recent discoveries and pass
on the very latest in scientific knowledge.
This has without argument added a new
dimension to the capabilities of planetarium
education.

The Diversified Dome
When discussing planetariums and digital

domes with clients and prospective clients I
have been surprised and saddened by the
number of facilities that cannot financially
justify a planetarium with astronomy as its
sole purpose. This in some cases has caused
planetariums to close and in other cases pro-
vided an opportunity to diversify the use of
the planetarium as a digital theatre, thus
enabling astronomy to continue but with
other subjects utilizing the immersiveness
and perceptual benefits of the dome for high
impact teaching. The number of different
subjects being taught or planned around
domed theaters is constantly growing. There
are a growing number of dome user groups
that are not astronomy based. Already in
domes, material has been produced as either
playback shows or real-time data sets for a
wide range of new subjects that have tradi-
tionally only been viewed on flat screens or
smaller immersive environments. Some of
the subjects I have discussed with various
Universities for the presentation of course-
work and research in their dome are life sci-
ences, bioscience, architecture, ancient
Greek archeological reconstruction, digital
art, meteorology, marine biology, geology,
mission planning and briefing, simulations
and virtual field trips. As you would suspect,
this is only the tip of the iceberg. There are
many, many fields of study that will discov-
er what astronomers have known all along,
and will now begin to be able to leverage the
dimensionality, immersion and experiential
aspects that are native to a domed theater. 

In addition to the diversification of exist-
ing planetariums there are an increasing
number of digital domes being designed and
built with no astronomical aspirations at all.
It is in everyone’s interest that the effort put
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The new California Academy of Sciences. Picture courtesy Renzo Piano Building
Workshop / California Academy of Sciences.



into creating a presentation on specific scien-
tific research/knowledge should be as trans-
portable as possible so that the science can be
delivered to the largest possible audience. In
order to achieve this, the onus is on the ven-
dors and advisors for technology and con-
tent to ensure that common standards are
adopted wherever possible. The advantages
of this diversification are that a dome now
no longer needs to be funded solely from the
astronomy budget. Suddenly there are many
different interested parties and it is reason-
able to expect that they contribute to the
running costs of the theatre as well. Whether
they buy time, pay an annual contribution,
provide staff and materials, bring other spon-
sors and donors to the table, or just donate a
part of their annual budget, the introduction
of other users to the dome does usually dis-
tribute the financial burden of the system.

Even with the increasing number of com-
panies involved in the sales and marketing of
dome video systems and an ever-broadening
diversity of technological backgrounds being
brought into the mix of what is available for
dome theaters, there are still elements from
other media which are available to new digi-
tal domes that are slower to become adopted.
The star projector and video projection sys-
tems appeal only to our visual sense, while
standard stereo and 5.1 audio is limited
in its ability to reproduce natural and
dynamic sounds. The virtual reality,
simulation and theme park industries
go to great lengths to go beyond just
simple visual plus aural displays to stim-
ulate as many senses as possible in order
to provide more dramatic multi-senso-
ry experiences to their customers.
While VR and simulation are designed
to create a perceptually compelling
environment or situation for learning
and experience, the theme park indus-
try simply and intentionally tricks our
sensory systems in order to provide us a
thrill. The new Digital Dome at the
Foundation of the Hellenic world is

planning 3D stereoscopic
presentations with audience
interaction and will not be
used for astronomy. 

As one example of new
technologies coming avail-
able, there are now a num-
ber of vendors coming to
market with spatial audio
systems that go far beyond
the 5.1 or 7.1 surround
model, and enable sounds to
appear to be dynamically
attached to visual objects
and thus move in conjunc-
tion with the object around
the theater. These systems
allow for the ambient

sounds of animals moving about a rain forest
all around you, listening to a bird fly past
your head, following conversations amongst
a group of people as they walk by, or listen-
ing to rain drops falling onto various sized
leaves all around you add to the realism of
what the audience is seeing and provides a
deeper immersion into the environment
being shown or studied. One science centre
project intended for children’s scientific edu-
cation considered special seating to enable
wind (hot and cold), smell, water spray, leg
ticklers, seat drop, and seat shakers / butt
kickers. These traditional theme park ride
effects were considered in order to make the
learning experience in the dome as much fun
as possible while actually delivering some
fairly complex and very serious science. In
addition to the variety of sensorial stimula-
tion technologies available, there are also a
wide variety of feedback and interface
devices available that begin to change the
role of the individual from an observer to a
participant. These technologies range from
hand-held selection devices to in-seat control
panels and joysticks, and can be leveraged to
create a much more dynamic relationship
between the presenter and/or content and
the recipient.

Field trips for schools, colleges and univer-

sities have become riddled with regulations
and restrictions that make the thought of
them frightening to many educators, admin-
istrators, and parents alike. The insurance
alone has caused many schools in England to
drastically reduce the number of field trips
they provide. Using the dome to re-create
these field trips has been regarded as second-
best, but a significantly better option than
no field trip at all. These virtual field trips
can include video and audio recordings of
the places that the students would have pre-
viously traveled to by coach. The advantages
of the field trip within the dome include
both cost and safety; however, by allowing
the presentation to be done with a highly
experiential medium, the learning extends
far beyond what they would get from a book
or slides. The teacher has the whole class
within earshot at all times and can use sup-
plementary material to provide more infor-
mation than the students may have picked
up on their own in the field. A pre-field trip
briefing scenario being developed by a uni-
versity in England is designed to provide
marine biology students with pre-dive infor-
mation on the equipment they will use,
what they can expect to see, and details of
the aspects of the dive that will be of specific
interest. This educational model is designed
to provide for a greater educational impact
when the student is underwater, and subse-
quently with only minimal modes of com-
munication available between the student
and the teacher. 

Hope for the Future
At the beginning of this article, I discussed

the highly experiential and imagination-
provoking outing where my family and I
wound our way through the quiet country-
side and struck out by canoe into the river
for a day’s adventure. It is this sense of adven-
ture and discovery combined with the mys-
teries and infinity of space that has until
very recently been the mainstay of nearly all
presentations and educational experiences
inside a planetarium. With new tools coming

into the forefront of the dome presen-
tation toolkit, it is important for all per-
sons associated with planetariums and
domed theaters alike to strive to main-
tain and improve upon this experience.
New technologies promise to further
engage our senses and allow us to par-
ticipate more directly and more experi-
entially than ever before in what we
want to see and how we want to see it,
but there is a danger that if not well
maintained, not well considered, that
these technologies could simply usher
in the 90-second show at the end of
that long line that makes us wonder if
our money and time were really that
well spent.           C
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Foundation of the Hellenic World - Digital VR Dome
cross section

It is this sense of adventure and dis-
covery combined with the mysteries
and infinity of space that has until very
recently been the mainstay of nearly
all presentations and educational
experiences inside a planetarium. With
new tools coming into the forefront of
the dome presentation toolkit, it is
important for all persons associated
with planetariums and domed theaters
alike to strive to maintain and improve
upon this experience.



The future global plan-
etarium

While it may be confusing
enough to consider the excit-
ing potentials of going full-
dome video from your old
reliable star ball, I would like
to offer a glimpse of a step
beyond that which is not so
far off. I offer this as one who
weathered the transition at
the Hayden in New York, yet
confess that my perspective is
not coming from a traditional
career in planetariums, but
rather from one of data visual-

ization and scientific illustration. My role,
however as director for space shows and
astrovisualization at the Rose Center has a
lot to do with my inspiration and education
at the old Hayden Planetarium as a child.

Imagine for a moment a future where we
all have these new-fangled full-dome video
systems, if for no other reason than the entry
price has fallen enough and your trustees
insisted that you keep up
with the trend. (For some of
you out there like us in New
York, you’ve kept your star
ball as well, you like its stars
better, and frankly, you’re
attached to it – that’s OK …).
We’re all happy because we
can now play the latest spec-
tacular full-dome shows
being produced by various
places, and we can cut, splice,
and re-edit this material in
support of our own home
spun programs. By this time,
a 3D atlas of the universe
with real-time “flight simula-
tion” controls will be stan-
dard issue with your full-
dome system of choice. You
have been coached by the
vendor on how to go on-line

with the planetarium network
where you can choose to join
in the same virtual 3D space
within the atlas together. You
have also read the manual
describing how to “drive
through the solar system” and
even “fly through the stars” and
leave the galaxy, but all that
still seems a bit alien above and
beyond presenting the good
old night sky. 

Perhaps, you admit to your-
self, “I would love to fly out
there. I dream about it. I wanted
to be an astronaut, but hey, I’ve

got enough problems, and learning how to
drive this new “Jetson’s car” is a just bit too …
well, complicated. I’ll stick to my diurnal
motion, thank you very much. Besides, I’m
sure not going to get lost and make a fool
out of myself in front of a live audience …. I’ll
stick to those nice movie clips we now
have.” Perhaps, however, you also have a pas-
sion for the live presentation tradition in
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Powerful three-dimensional exploration, demon-
stration and description of the measured universe
across all scales has become a spectacular reality
now with increasingly affordable technology
upgrades for planetariums. From the largest to
the smallest domes, some digital systems can
now be run in real-time and networked together.
Broader networking of domes to common desk-
top machines will enable a worldwide audience to
share in guest lectured, tele-collaborative immer-
sive presentations, interactive instruction, and
discussion. The revolution is being televised.

Fig. 1: The author with the “magic
carpet” setup in the center of the
Hayden Space Theater. Remote inter-
active operation of the full-dome
video graphics is being made by a net-
work connection from the laptop to
the image generating computer in
another part of the facility. Live navi-
gation and manipulation is being
done with a hand held space ball.
Credit: Alex Bowles, photographer.
ISS model: Takahei Toshiyuki, Riken
Research Institute.

Fig. 2: Partiview software interface for single screen
viewing of the Digital Universe, Milky Way atlas
showing flight paths away from a red, 100 light
year sphere around the Sun, Hipparcos stars, yellow
globular cluster locations and blue stellar birth HII
regions. Credit: author and NCSA.



planetariums that got you hooked as a kid in
the first place, and it would be pretty cool if
you could take people through the stars
yourself … 

You check your email. At 8 AM tomorrow
morning, the Hayden is giving a live on-line,
3D tutorial about the upcoming Europa
Lander mission, and then tips on navigating
out to the Hyades and Pleiades. Strange time,
you think, but then you recall in New York’s
time zone it will be 8 PM .

Next morning, you log in from home
before you leave for work and follow the
tutorial on your laptop which runs the same
real-time, interactive 3D software as your
dome. The live session is being archived on-
line, so you can download and play it back
in your dome later, but what seems a bit
fuzzy to you now is how the view on your
laptop might correspond to the dome and
then you recall the fisheye and zoom set-
tings in the software … 

Over coffee, you notice that planetarium
staff from Melbourne, Tokyo, Taipei, Shang-
hai, Los Angeles, Chicago and Stockholm
(wow, they’re up late) are all on-line together
(as well as teachers across America and some
in India, up very early). After a few flight
paths are shared and discussed, the naviga-
tion controls are demonstrated several times.
A digital 3D model of the Europa Lander is
displayed and described from all angles with
demonstration of how to set it in motion
along its simulated trajectory. Questions
come in from around the globe as naviga-
tion control is passed off to those asking a
question. You ask which receiving station on
Earth will be picking up the feed as the
Lander sets down. New York spins every-
one’s view around to Earth, zooms in and we
can all see it will be Madrid. You start to get
excited because, not only are you seeing a
true layout of the mission, but you are being
taught directly on-line, in 3D, and this is just

a warm-up for next week’s tutorial from a
guest lecture by the mission scientist at JPL! 

When the real thing happens, domes from
around the world will all be logged on
together to watch a combination of virtual
simulation of the mission with latest images
projected properly within the scene and run-
ning commentary by those who made it
happen. You sign off and leave for work, but
that was surreal … 

Later, after work in your dome, you down-
load the rest of that morning’s recorded ses-
sion, then watch and listen how others
learned to fly out to the Hyades and look
back home. You try it yourself, get screwed
up, and log in to see who’s there. It’s now 8
AM in New York, and someone is there,
answers, and sets you straight. You are now
confident in your flying. You see Hamburg is
on-line too and you toggle on their marker
which is out by Vega. You go there and find
they’re practicing some wild interpretive vir-
tual ribbon dance for an upcoming event.
From Vega, you try to find the Sun, and you
can’t. Toggling on the extent of the Oort
Cloud suddenly highlights the position of
our star – and wow, its dim from out here!

You select the International Space Station
from the menu and go on autopilot to take
you there. New York was at Saturn, but saw
you coming in and joins you and you both
fly in formation to the ISS. As we orbit our
home, New York turns on yesterday’s satel-
lite images as we float over South America
and view the smoke trails of the Amazon
burning …. Beyond the limb of Earth we see
the Moon and a blinking cross hair beyond
that announces a news flash; the position of
a gamma ray burst recorded an hour ago.

If all this sounds crazy, I can say that I
shared a similar skepticism when I heard
about the Hayden rebuild in New York, nine
short years ago. I can tell you with assurance
however, that what is stated above is a lot

closer than you might think, and in crucial
pieces, already exists. The key elements are
full-dome video display, a 3D atlas of the uni-
verse, a real-time interactive atlas visualiza-
tion tool that can work in both dome and
single screen, and networking.

Extending our Presence and
Seeing the Universe

On a muggy summer night in New Jersey,
in 1969, I sat underneath the dinning room
table next to our family dog, watching TV
with the rest of the world and pledged I
would be part of this exploration of space.
The future never seemed to turn out like the
movies, but perhaps Stanley Kubrick was
onto something more in line with the reali-
ties of the early next millennium than was
presented in his great film. Projecting our
consciousness into space by machines has
become a reality, by combining data from
telescopes and robotic spacecraft into new
immersive viewing schemes by means of
advances in computational, graphical, and
display technology.

Extending our presence throughout the
limits of knowledge is part of our species’
survival skills. Projection in space and time
of a situation is key to hunting, gathering,
and tool making (… and flying to other
worlds). We “manipulate” an unfamiliar
object with our hands to “examine” it. We
roll it around to see its shape, how it’s made,
how it works, if it’s dangerous. Its external
reality is recorded internally in our brain as
we map it into our consciousness. To “see”
something is a process of internalization and
registration within our consciousness, as our
mind goes on autopilot to figure out the rela-
tionships. 

For things larger and smaller than we can
hold, we create models and maps of them
that we can. We have maps for all scales and
timelines that allows us to snapshot certain
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Fig. 3: Uniview single screen version interface with Cassini-
Huygens spacecraft, just a small subset an atlas of the entire
universe. This software can be run in fisheye mode or multi-
channel for domes, as well as networked between domes
and desk tops. Credit: author using Uniview by Sciss, AB,
Sweden.

Fig. 4: Smoke from Amazon rainforest clearing by many in-
dividual fires. Picture take by MODIS satellite on September
17, 2005 and displayed in NASA’s free World Wind interac-
tive global Earth viewing software. Credit: author using
World Wind.



resolutions of information and carry them
with us. Such aids are really just abstractions
that help guide us as reference for our inter-
nalized picture that frames our sense of pres-
ence within the perceived external reality.

The sky appears to be hemispherical (just
like the planetarium dome), but because we
can’t touch it, or walk to it, we couldn’t
know its true dimensions and character first-
hand. The mere fact we use a dome to model
the night sky authoritatively may confuse
children more than we might care to admit
in their attempts to make sense of the real
sky (as it did for me). Just as the study of
astronomy struggled to obtain the third
dimension and resolve the layering of what
the sky presents to us, so too is the planetari-
um field now struggling to grapple with our
three dimensional knowledge of the cosmos
and present it to our audiences with full-
dome techniques. The intrigue of full-dome
spatial motion graphics is of course the very
illusion of the third dimension that tradi-
tional planetariums’ faithful duplication of
the night sky lacks. 

Technology has brought us to a new level
of consciousness of our surroundings both in
the amount of new information it enables us
to gather as well as in the means it enables us
to present these new findings with. We can
barely keep up with the flow of data enabled
by the new means of gathering it in almost
every field. Faster computational and graphi-
cal systems evolved as a means of keeping
up. The opportunity was ripe at the turn of
the millennium to overhaul several major
planetariums with full-dome digital display
systems. In the case of the new Hayden, it
was decided that an attempt would be made

to update what a plane-
tarium might be possible
to achieve by combining
the powerful three-
dimensional illusion of
full-dome display with a
digital atlas of the uni-
verse depicted by means
of data visualization. This
new scheme was designed
to be able to accommo-
date the flood of new
information into it, plac-
ing it all in proper three
dimensional context. It
would be the basis of
both real-time presenta-
tions as well as the foun-
dation for in-house pro-
ductions.

For the first time, we
are now able to manipu-
late the view and examine the real three
dimensional layout of the universe across
vast ranges of scale. What is significant is
that, for the first time we are “seeing” the
universe in the form of the information we
are able to gather from reaches across both
space and time to distances we will never be
able to travel to. Our accumulated knowl-
edge across the centuries and beyond all
bounds of human distinction, integrated
and vetted by so many, distills into this plot-
ting of the current limits of the known. On
the dome, we set sail into it and get familiar
with it in a whole new way. We become true
star pilots, the real “astronauts”. And while
we may not be physically “out there”, our
familiarity of it is now “in here”, in our

brains, and in that way, or pres-
ence has been extended. 

“The Powers of Ten”
with a steering wheel

The nickname for this concept
of data visualization across a
range of scales that some of us
adopted was ‘“The Powers of
Ten”, with a steering wheel’ as a
respectful nod to the seminal
film by the designer couple
Charles and Ray Eames in collab-
oration with the physicist couple
Philip and Phyllis Morrison. We
were certainly not out to repli-
cate that classic film, but expand
on what it introduces. Eames’
idea was to animate scale change
within a single sized frame, simi-
lar to the idea of how an architect
develops a set of drawings for a
project, each drawn at different
scales, yet each fitting a portion
of the project to a standard size
sheet of paper. Whereas “The

Powers of Ten” was a scientific illustration,
based on the best knowledge of the day, the
ability to move anywhere throughout cur-
rent measured reality, and across many
orders of scale was now possible with com-
puter graphic visualization.

Data Visualization
Plotting “data” and making pictures of it is

called data visualization. Data visualization
is nothing new when we consider making a
graph, an engineering drawing, or a map.
Each one of these graphical representations
relies on numbers and scale. Three dimen-
sional data visualization allows us to create
modeled environments, called “worlds”,
based on measurements. This can also be
considered 3D mapping, and much of the
graphical logic and analysis that applies to
2D mapping can be extended into the addi-
tional dimension. 

Astronomical data visualization, or “astro-
visualization” for short, allows us to examine
the real size and scale relationships of the
universe with visual depth cuing and conti-
nuity between locations by motion with the
added abilities to highlight, threshold, group,
delineate, and demonstrate across time in
ways that were not available before. The
transition for our profession to 3D is from
concept artwork and illustration to astrovi-
sualization. The “art” now is in the prepara-
tion, interpretation and presentation of the
data where the computer frees us from much
of the mechanical forms of constructing it as
in the past.

A “Digital Universe”
At the Hayden transition, this meant dual

research projects to assemble the data and
visualize it. The data assemblage, or “atlas”
amounts to a collection of academically
published astronomical catalogs that have
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Fig. 5: Building new frontiers: composite of new
Hayden Planetarium dome construction with
Orion Nebula still from debut full-dome space
show, “Passport to the Universe”. Credit: The
author, and Rose Center Production.

Fig. 6: Deep space 3D galaxy surveys out to several bil-
lion (“G” for giga) light years with nested grids for
scale. Three data sets in view; Tully, Sloan, and Two
Degree Field survey. Credit:  author and Digital
Universe, AMNH.



distance information and then processing
them to all fit the same solar centric, galactic
Cartesian coordinate system. In 1998, NASA
funded the initial Hayden effort which was
then called the Digital Galaxy Project reflect-
ing its limitation to plotting the known con-
stituents of our Milky Way Galaxy. Since
that time, we have expanded the scope of
the atlas and renamed it the Digital Universe.
Key to our NASA funding was making this
atlas available to the community both in
licensed by-products such as our full-dome
space shows, and in free educational form
now offered at www.haydenplanetarium
.org/hp/vo/du with a freeware viewer called
Partiview.

Virtual Director
The visualization of the Digital Universe

has many stories in the development of a
tool to accommodate the twin goals of
doing both real-time operator driven interac-
tivity, and production. For our first space
show, “Passport to the Universe”, we part-
nered with NCSA, the National Center for
Supercomputing Applications, whose visual-
ization team lead by Donna Cox had been
working with researchers on the observed
distribution of galaxies and the modeling of
the large scale structure of the universe. In
order to preview camera paths on our dome
they were making through such data, we
had them install “Virtual Director” on our
system, a flight path authoring tool for use
in the CAVE, or Computer Assisted Virtual
Environment (see http://cave.ncsa.uiuc.edu).
The CAVE is essentially a cubic room with
rear projected walls of computer generated
stereo graphics where an operator wears a
head mounted tracker to accommodate the

computer’s ability to
correct the perspec-
tive for any given
viewing location
within it. Instead of
using a mouse, the
operator uses a “wand”, with another tracker
on it so one can position, select, grab and
alter items within the 3D virtual space. Our
dome was not setup for stereo graphics, or
tracking, so our first use of Virtual Director
was meant primarily as a viewer to play back
flight path scripts in real-time. Another fea-
ture of it, however, would indicate an inter-
esting future. 

Remote Tele-Collaboration
Perhaps the most intriguing function of

the CAVE and Virtual Director was a capabil-
ity we would not be able to use until the sec-
ond show production; remote, tele-collabo-
ration. In the Hayden rebuild, we had pur-
chased an SGI Onyx II computer to run our
seven video channel display, which was the
same hardware that NCSA was using for
their CAVE. While this investment by our
museum in research-grade computer equip-
ment would allow for us, in principal, to
hook up with NCSA over the internet, its pri-
ority to both render and later deliver the
show meant that it would have to be design-
ed for total isolation from the grid. This was
eased up enough by the second production
because show playback had been moved off
the Onyx to a separate Windows NT based,
DVS system. Finally, we could logon to
NCSA’s CAVE from our dome, and both see
the same virtual environment and “fly”
through the atlas together.

How it works is that separate, but identical

atlas copies are resident on each of the com-
puters running their respective displays, so
that all that the two remote operators need
to share over the internet are relatively tiny
data streams of position, orientation and
occasionally other communication proto-
cols such as display attributes. If you have
ever played a networked game, like net-
Quake, this is old news. On screen we could
both “see” each other in the form of an
avatar, or 3D graphical representation object
that displays ones position and orientation.
My avatar was of course a dome with a sim-
plified model of the theater. Also, we each
had a graphically represented outline of a
hand which we would use to point things
out and gesture directions. At the start of
each session, we would join up close and
wave at each other as depicted in the adjoin-
ing dome capture images.

We had a production necessity in our sec-
ond show, “Search for Life: Are We Alone?”
to visualize a dynamic simulation of turbu-
lence within a molecular cloud of the inter-
stellar medium to show gravitational col-
lapse into stellar birth. We utilized NCSA’s
master of flight path creation, Bob Patterson,
stationed in the CAVE in Illinois, eight hun-
dred miles away from our directorial per-
spective in the dome for framing and careful
attention to turning rates. Working together
simultaneously, with audio steaming or
phone for verbal communication, we were
able to efficiently conclude a complex flight
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Fig. 7: The edge of the visible universe mapped spherically
around our point of view at the center. Surface of photo
decoupling, several hundred thousand years after the Big
Bang imaged by the WMAP satellite of the Cosmic Micro-
wave Background Radiation, encloses the deep surveys of
individual galaxies. Credit: author and Digital Universe,
AMNH.

Fig. 8: Visitors in the sky at the Hayden. Donna Cox and Bob
Patterson (Stuart Levy does not have his “skin” turned on)
from NCSA say “Hello” with a wave of a virtual hand at ses-
sion’s beginning of remote tele-collaboration to build a
flight path together for our second space show production.
Credit: author and NCSA using Virtual Director.



path together over several nightly sessions.
During the work, Donna Cox and Stuart
Levy, their visualization programmer joined
the collaboration each on their own
machines, making four of us within the shar-
ed virtual atlas. 

Viz Tool Stopgap 
For various reasons after our first produc-

tion, we saw Virtual Director as a promising
tool to display our data in, so we formatted
the atlas to be read by it. We did not see
Virtual Director as an end in itself, but rather

a means toward an eventual,
more specifically dedicated
tool to visualize our atlas. We
were helped allot by Stuart
Levy to get the stars’ apparent
magnitudes behaving properly
in real-time as we moved
through them. He also helped
us to understand the simple,
yet extremely effective display
commands to set attributes on
multiple data sets. The inter-
face left a lot to be desired for
as it was designed to be “spo-
ken to” with voice recognition
software, which we never fully
embraced, so it was all left to
text entry with specialized
command slang. Without a
“wand” the navigation almost
didn’t exist, so we had to teach
ourselves the “programmer
debugging default navigation
fallback options”,  which
means “flight by mouse and
control keys”. For myself, I
spent many nights alone in

the dome forcing myself to learn this so that
I could master the technique and get familiar
with the data from inside it. NCSA was amus-
ed that we would even adopt Virtual
Director as a “visualization tool stopgap”,
but lacking software development funds, we
were determined to use this because we had
it and it worked. Later, their team visited and
complemented us on our navigation and
told us they were seeing the data in ways
they never saw before. Perhaps the art of pre-
sentation was a factor beyond merely the
skill to operate it. 

Partiview Portability
Stuart had shown us a single screen win-

dowed spin-off of Virtual Director’s display,
called Partiview (short for “particle viewer”)
which he had authored with a simple graph-
ical user interface that simplified much of
the Virtual Director text commands. Because
it did not work in the dome, we ignored
attention to it in our focus to learn the Unix
exclusive Virtual Director. At a conference
with Stuart, I asked a question about data dis-
play in Virtual Director, and he proceeded to
show me what to do in Partiview on his
Windows laptop …. I was elated to see this
tool in Windows which he intended as free-
ware.  Since Partiview already read the
Virtual Director format to which we had
adapted all our data, this meant that we
could release our Digital Universe to at least
the Microsoft flavor of the world with Parti-
view to visualize it on single screens. This is
what you can download as mentioned
above, and there is now a Mac version, as
well as the original Unix and Linux versions.
We could now see, with this tool, what we
used to have to go to the dome for, taking it
with us on travel to work on it and present it
off standard projectors.  At IPS 2002 in
Wichita, we presented a workshop on how
to use Partiview to view the Digital Universe.

The Holy Grail of Unbounded
Scale

One major lacking that we came up
against very early in the Hayden project was
the “precision issue” on the graphics process-
ing end. In short, we could only fly through
a limited range of scale before reaching prac-
tical bounds of numerical range that the pro-
cessors could accommodate. If you zeroed in
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Fig. 9: View of completed collaborative flight path
through dynamic molecular cloud to early Sun
with proto-planetary disk and bi-polar jets. Credit:
author and NCSA using Virtual Director.

Fig. 10: Virtual Director full-dome image capture
close to encounter with proto-planetary disk with
collaborators, Bob and Donna from NCSA. Credit:
author and NCSA using Virtual Director.

Fig. 11: Partiview 3D interface with Digital Universe data base and pre-
sentation slides loaded for a conference in Glasgow. Credit: author
using Partiview.



on an object too small and tried to get close
to it, there was not enough numerical preci-
sion to define its position, so it would jump
around. Flying up to the Earth was impossi-
ble if your map was as big as the galaxy ….
Obviously we had a problem. 

Embarrassing as this was, we got around it
in production by making separately-scaled
models to be rendered, then placing the ren-
derings in proper orientation to one another
and compositing them for needs of individu-
al shots; “production magic” in short. Both of
our productions only needed static rendi-
tions of the solar system, which were set for
certain times on the basis of the shots. For
that, we used the Jet Propulsion Laboratory’s
“Horizon’s” webpage to generate
ephemerides of the planets and their paths
around the Sun to draw their orbits.

For our interactive Digital Universe, we
left a detailed orrery out except for a simple
depiction of the orbits of the major planets
for two reasons. First, was that the solar sys-
tem was too small to include in the visualiza-
tion of the galaxy because of the precision
issue, and second because its dynamical com-
plexity and level of detail issues were per-
haps best left to after the comparatively
“easy” job of plotting the major static cata-
logs of objects beyond the solar system. 

Because of the precision limitation, we
also had to apportion Digital Universe in
two major scale representations, one for
Milky Way and one for extragalactic.

Accomplishing our goal of interactively
spanning scales from that of spacecraft to
the width of the observable universe was left
as a future research project. To approach the
interactive data visualization of the entire
scale range of the universe all the way down
to Plank length was the true “Holy Grail”.
Help came from Sweden in the form of an
internship.

Uniview
At SIGGRAPH 2001, in Los Angeles, Ed

Lantz pulled together a course entitled,
“Computer Graphics for Large-Scale Immer-
sive Theaters” of which I was a lecturer.
Attending, was Anders Ynnerman, a physics
professor from Linkoping University in
Sweden who had founded a graduate pro-
gram and laboratory for immersive scientific
visualization, called NVIS. He came to visit
us at the Rose Center in early 2002 with a
contingent of his local city and business
planners who were considering building a
large scale VR theater of their own. Anders’
twenty-week Master’s program in visualiza-
tion was producing talent, and he asked if I
was interested in one of his star students.
Staffan Klashed joined us that fall and imme-
diately took on the scale limitation issue.

We had our Digital Universe which lacked
a solar system, and a solar system model

which had been shared with us from Japan,
called the Solar System Simulator.  Mr.
Toshiyuki Takahei had constructed this very
elegantly designed and versatile interactive
“simulator” while he was still a student at
the University of Tokyo, and was now work-

ing for the large Japanese research institute
called Riken where he makes educational
visualization applications that run off the
innovations being made in their high perfor-
mance computing division. Roughly one
thousand teachers in Japan now use his Solar
System Simulator (see www.sssim.com). We
had hoped to collaborate in order to get his
software running in our dome, but schedul-
ing and supporting a few months visit
proved difficult, so I asked Staffan to look
into merging this solar system model with
the Digital Universe.

Staffan’s work addressed both the scale
problem to fit Digital Universe and solar sys-
tem together and the depiction of the
dynamics of the solar system with a style
that was informed by the design of Solar
System Simulator, while not actually using
its code. The concept allowed for separately
defined scenes to each be placed into proper
registration and scale with one another, such
that one can seamlessly cross the boundaries
between them and retain the view across
them. Most importantly, this was a generic
solution to the scaling problem such that an
arbitrary range of scales can be defined
across an arbitrary number of scenes, from
quarks to quasars. Staffan named this “scale
graph” and it worked beautifully. I suggested
a more descriptive name to its function as a
“universe viewer”, echoing back a bit to our
use of Partiview, or “particle viewer”. Where
“Universe” means literally “one statement”
for everything, “Uniview” would mean “one
view”, or “one viewer” for all.

In the spring of 2004, we hosted two more
interns from Ynnerman’s program that Staf-
fan had coached. Per Hemmingsson and
Martin Rasmusson continued the work on
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Fig. 12: In Earth orbit with Uniview.
The International Space Station
floats over the border of Afghanistan
and Pakistan with 1km NASA “Blue
Marble” Earth data for image and
height map. Real time terrain genera-
tion is occurring in the software.
Credit: author using Uniview by Sciss,
AB, Sweden. ISS model by Takahei
Toshiyuki, Riken Research Institute.

Fig. 13: Cassini-Huygen’s four year Odyssey at Saturn, color-coded by mission phase
in Uniview with background highlights of extra-solar planets. Credit: author using
Uniview by Sciss, AB, Sweden.



Uniview which gave it a more solid founda-
tion. Martin worked on improving the effi-
ciency of handling stars and large high reso-
lution planetary maps, and Per focused on a
visualization of the Cassini mission, which I
felt was not only topical, but would blaze a
path toward visualizing all space missions.
Dr. Kevin Grazier from JPL, who is an investi-
gation scientist and science planning engi-
neer for the Cassini-Huygens Mission gave us
special assistance and coaching in the prepa-
ration of trajectories for spacecraft and
moons at Saturn. Navigation had to be im-
proved and simplified for the Cassini empha-
sis which helped a lot in general, and net-
working began to be integrated for remote
collaboration.

In that same time period, Staffan founded
the company Sciss based around Uniview.
After their return home and conclusion of
their degrees, Martin and Per were hired by
Sciss with the first major assignment being a
partnership with AMNH for the Digital
Universe and SEOS of the U.K. for integration
of a full-dome system at Chabot Space and
Science Center.

The Network
Our positive experience of working tele-

collaboratively with NCSA was a reference
point in the development of Uniview. The
idea being the scenario offered at the begin-
ning of this article, namely that networking
will enable useful teaching and worldwide
lecturing by newsmakers perhaps in coordi-
nation with experienced operator / naviga-
tors. Dr. Grazier and I have presented the
Uniview visualization of the Cassini-Huy-
gens mission together on several occasions
both in dome and also by flat screen single
projection off my laptop. While these were
non-networked, stand alone events, Kevin
talked as I navigated, and since we were in
darkness, the subject and the interaction was
all in the graphics and audio anyway. Kevin
and I might as well have been on the other
side of Earth for how we were able to inter-
act. As another reference point, I was also
able to train Uniview to the operators of the
interactive theaters at both NASA Ames
Visitor Center and the University of Colora-
do’s Center for Visualization over the phone,
again without networking, but just by hand
synchronizing our displays.

Uniview was originally developed in Irix
on SGI multi channel Open GL based graph-
ics hardware at AMNH, with network opera-
tions in the plans. Since the founding of
Sciss, development has carried on primarily
in Windows / Open GL, although Linux is
also supported. While multi channel syn-
chronization has been a hallmark of SGI, this
was not the case with PC based systems. For
the Chabot job, synchronization was devel-
oped for networking a PC / Windows graph-

ics cluster which opens up the potential for
much bigger networks. . The Hayden is now
also running a new PC cluster donated by
the NVIDIA company. Remote tele-collabo-
ration between Hayden and Chabot could
well be the first step. On a smaller scale, net-
working between the machines on our
desks, to portable domes, and classroom pro-
jectors will create the ability for wide spread
group teaching, training, lecturing, and
demonstration.

Compatibility
How might this work with “the rest of the

world”? Obviously we will all need to be
looking at the same data as a start. Could
Uniview and Digital Universe work with the
new Gates Planetarium’s Cosmic Atlas or
Celestia, Starry Night, Digital Sky II, or Digi-
star 3? Could a network be made to operate
between these different systems, or will ven-
dor and institutional rivalry keep this net-
work dream a fantasy? Consider how many
different brands of machines do we all use to
get on the internet. The standards will likely
develop in a way that can accommodate
everyone, one would hope. I would offer
that a software scheme that can work across
these different systems and accommodate
the entire scale spectrum of knowledge is a
good beginning. Since we ARE a community,
I am very interested in seeing us all benefit.

The Global Visualization
Superhighway

The sea of data on-line is enough to drown
in, but its there to be contextualized, and it’s
up to us to do it. Our immersive-full-dome-
virtual-reality-visualization-theaters are the

places to do it in. Placing information into a
3D context is what this “atlas of the uni-
verse” is all about, and sharing it by various
means empowers us all to see relationships as
never before. 

Having a scheme to see across the vastness
of scales and time that we can measure is
essentially a new and very powerful library.
Libraries and search engines allow us to
locate information and see categories. Visual-
izations, such as maps and atlases let us see
across categories to broader relationships.
Plotting information across scales and time
bring us even broader associations. As we
gather more information, more imagery, and
more 3D data at all scales, we can plug it into
this multi-scale interactive viewer, and not
just see a demonstration of scale range, but
be able to dwell in a visualization of a partic-
ular subject with all its detail.

As a window on the future of using “dis-
tributed archives” brought together in a 3D
graphical manner, download for free NASA’s
World Wind or Google Earth. You will be
treated to seeing our planet at 15m resolu-
tion anywhere on the land surface with cor-
responding terrain mapped in 3D. Image and
height maps stream across the internet
depending on your view. Different data
servers can be accessed simultaneously from
different sites all brought together onto any
part of the globe you choose to examine.
Full color 250m resolution imagery by the
twin MODIS satellites allows one to paste
onto the globe yesterday’s view. Google
Earth even has selected higher resolution
insets of popular locations from the compa-
ny Space Imaging down to 1m resolution,
although not as current as the MODIS
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Fig. 14: Hurricane Katrina on August 29th, 2005. Another view from NASA’s World
Wind global viewer with MODIS satellite layering. Credit: author using World
Wind.



imagery.
It is my hope that standards will develop

for “information plug-in” to a multi-scale
viewing scheme / tool like Uniview. The
vastness of data is an opportunity to think
creatively on how to fit a lot of it into such a
scheme to make clear what might be self-evi-
dent to your trained mind in your particular
field of study, but not to others. Making spa-
tial and temporal data and visualizations
accessible in standardized ways will allow
this new library to grow organically as the
internet did, such that access to entire new
environments to explore should be as imme-
diate as it has become for the rest of the
world wide web; a global visualization super-
highway. And like a highway, it shouldn’t
matter what make of car you’re in or how
big your windshield is, as we’re all on that
highway together.

Magic Carpet
Having built an atlas and a tool to view it

with at the new Hayden, we immersed our-
selves in learning it, like stepping outside for
the first time and getting to know the neigh-
borhood. After teaching a museum guard
how to fly through it one night, we got in a
very interesting conversation. The realiza-
tion was that the tool worked well enough
to break through to many of the revelations
of astronomy that are at best, abstractions
embraced and resolved by us few “astro-
heads”. My conversation with that guard
lead me to further discussions with others
until I was bringing in friends, colleagues,
and people I met anywhere for special Sun-
day night gatherings after hours. For these
presentations / discussions, I fashioned a sta-
tion of remote operations in the center of

the theater atop the slip stage covering our
Zeiss Mark IX projector.

I brought in a carpet and pillows so we
could operate flight while we lay on the
floor, staring straight up with the stars filling
one’s entire vision. We would navigate with
a space ball one could hold on their chest.
The spooky thing was, you really felt you
were out there …. A lot of questions come up
when you’re out there, and these small gath-
erings were pretty special for that. Guided
groups “seeing” the universe and responding
as a discourse certainly helped us see it better
as well. Steve Savage attended one of these
evenings and dubbed it the “magic carpet
ride” and he became convinced to adopt
Digital Universe in Sky-Skan’s Digital Sky II,
where he’s done a great job with it.

We have taken the show on the road
around the world in various forms from flat
screen presentations, to curved screens in
stereo 3D, to small domes with fish eye pro-
jection.

Three years ago, I presented the Digital
Universe to OPEC oil ministers in Abu
Dhabi, and last year I teamed up with the
company Elumenati to present at the Burn-
ing Man gathering on the Black Rock Desert
in Northern Nevada. This year,  at SIG-
GRAPH, we presented the atlas on Uniview
at the NVIDIA / Elumenati dome, which also
played back our full-dome productions. No
matter the group, we have found the person-
al touch of presenting this material tends to
connect well with an audience.

Our “magic carpet” evenings evolved into
a monthly, live, interactive program called
Virtual Universe at the Hayden (first Tues-
day of every month, 6:30-7:30 p.m.). Brian
Abbott, who manages the Digital Universe,

Ryan Wyatt,  who
wrote last month’s
eloquent article “Plan-
etarium Paradigm
Shift”, and I run these
evenings and we three
share a passion for the
magic that lies be-
yond the night sky.

At the Hayden, our
“tours of the universe”
developed not only
the skills of “how” to
fly through it ,  but
“how” to present the
information. I do not
believe we were even
conscious of how this
may in fact be a
whole new style of
presentation, but the
whole medium is new,
and we need more
tour guides …. Sure, it’s

a lot of astronomy, but you can’t step out
into the universe without describing the
relationships that suddenly jump out at you
once you see them in 3D, whereas they may
have taken centuries for scholars to deduce
in abstract from the compressed view of the
night sky. 

With this new technology, planetariums
are the locations to show humanity a view
of itself, alone, afloat in space around one
dim star in a vastness that shrinks before us
as we fly away from it, spanning the knowl-
edge worked out by our fellow human
beings. 

Far after the Sun inflates and spirals our
planet into vaporization, we will hopefully
have left a little more behind than Chuck
Berry bolted onto Voyager. Our urge to go
grows with our ability to hold the universe
in our hands. The training starts in your
dome. Come join the revolution.                    C
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Fig. 15: “Bok Globule”, Burning Man’s “magic carpet”,
where tours of the universe were conducted nightly. This
project was dedicated to our friend Dave Kennedy who
built the dome, then passed away before ever seeing its
completion. The exterior lighting was by Leo Villareal.
Credit: Leo Villareal.

to borrow wealth. Oppressor classes use the
present inequity at the subatomic level to
justify inequity with wealth and credit at
the human level.) With a strident activist
approach, students will see social justice in
action as oppressed photons, neutrinos, and
other particles are finally given their fair
share of mass and charge. Unless student
uprisings and other people’s movements
succeed, the mass-rich (e.g. black holes) will
get richer, while the mass-poor (e.g. interstel-
lar hydrogen clouds) get poorer.

PP448822  ––  FFeenngg  SShhuuii  PPhhyyssiiccss,,  NNeeww  CCoouurrssee  iinn
22000055!!:: Feng Shui, with its emphasis on the
flow of energy, particularly qi energy, will
first be explored in terms of Maxwell’s for-
mulas for electromagnetism to understand
the basics of qi optimization, especially in
kitchens and bathrooms. Students will then
apply Schroedinger’s equation to solve more
complex problems, such as where to place a
round table in a square room, or how many
rocks are needed to make a rock garden look
nice. Computational quantum chromody-
namics in multiple dimensions will ulti-
mately be invoked – without normalization
– to lay a foundation for choosing the right
wallpaper to maintain spatial harmony and
to help a room look groovy. Extra credit will
be given for Feng Shui-style body piercing,
with generous discounts available at the
campus piercing clinic for enrolled students.

And a last quote from the good doctor
Einstein, with best wishes for a joyous and
prosperous new year. “The ideals which
have lighted my way, and time after time
have given me new courage to face life
cheerfully, have been Kindness, Beauty and
Truth.”     C

(LLaasstt  LLiigghhtt, continued forward from page 68)
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Earlier this year, two master students in
science communication at Dalarna Univer-
sity each received a scholarship of US$500
from the Armand Spitz Fund for Plane-
tarium Education. They are Shibly Ahmed
from Bangladesh and Miao Xu from China.
The reports from their thesis field work and
internship at South Tyneside College Plane-
tarium and Orion Planetarium, respectively,
follow below. Their theses will, once they are
defended and graded, be available at
www.sciencecommunication.se. At the same
address you can find the theses of last year’s
holders of ASFPE scholarship, Hamid Asgari
and Kayvan Seyed Nejadian from Iran
(shared) and Claudette Martin from Canada.

These scholarships have been appreciated
both by the receiving students and by the
Science Communication faculty. We believe
the scholarships both attract students to do
their internship at a planetarium and in-
crease knowledge about and interest in plan-
etariums among our students. So, if you are
looking for a young, new well-trained new
member of your staff, you are welcome to
contact me at Lbr@du.se.

When the IPA Council met in Beijing in
September, it was decided to give two new
scholarships to master students doing their
internship at a planetarium during the
spring of 2006, so please contact me if you
would be interested in hosting an intern
from Dalarna University. This year’s students
come from Austria, Bangladesh, Canada,
China, Denmark, Germany, Malaysia, Niger-
ia, Romania, Saudi Arabia, and Thailand.

The History of Planetariums
in the UK

by Shibly Ahmed

I joined the Science Communication
Department of Dalarna University in August,
2004. The full program consists of two
semesters and the masters thesis project.

From August to March, I completed the two
semesters which contain six units which are:
Popular Science, Informal Learning, Intro-
ductory Museology, Science Writing,
Applied Museology, and Research Methodol-
ogy.  The Science Communication Masters
Thesis project is divided into two parts:
internship plus field work, and thesis writing
and defending.

We have different choices to do our in-
ternship and field work in science centers,
museums and planetariums. In our program
we have coursework on planetarium studies,
and I was interested in planetarium science.
On the basis of my application to the depart-
ment, I was selected to do my internship in
the South Tyneside College Planetarium and
Observatory, UK, under the supervision of
Miss Eva Hans. The South Tyneside College
Planetarium is the first ever nautical college
planetarium in the UK.

After a discussion with my department
head Lars Broman, my main supervisor Ernst
van Groningen, and my local supervisor Eva
Hans, I decided on my research topic. The
topic is “The history of Planetaria in the UK”.
My local supervisor, Miss Eva Hans, the
director of the planetarium and a renowned
astronomer and planetarium professional,
suggested and inspired me to do the research
on the planetarium sector in the UK as there
are no broad, comprehensive studies con-
ducted on the history of planetarium sector
in the UK. So, I decided to do my research on
this challenging and interesting topic.

In my internship period I worked in the
college planetarium, the observatory, and in
the exhibition shop. In my internship I have
done my research to get a concrete idea to
determine the following outcomes:

• Conduct an investigative study to explore
the history of planetariums in the UK.

• Evolution of the planetarium related orga-
nizations in the UK.

• Discussion of the role of planetariums in

science centres in the UK, important para-
meters in designing a planetarium.

• Determine the present status of the plane-
tariums all over the UK through inter-
views and questionnaires from planetari-
um professionals.

• Determine the popularity of planetariums
with students and all other target groups.

• Scrutinize the astronomy education sys-
tem in the national curriculum for school
children of England.

• Investigate the Nautical College with
planetariums in the UK, their present situ-
ation, and the planetarium education
necessity in the nautical astronavigation
system.

To conduct my research and collect the
information I have maintained the follow-
ing methods:
• Review of literature: evaluate the publica-

tions relating to the planetariums, nauti-
cal colleges, astronomy education, and sci-
ence centers with a planetarium in the UK.

• Several chat sessions were conducted to
interview the planetarium officials to
determine the evolution of the planetari-
um sector in the UK and to present phe-
nomena of different planetariums.

• A questionnaire was given to planetarium
officials (by mail and e-mail) to determine
the features of their planetariums.

Today, 15 August, I completed my field
work and am in the last stage of collecting
my research information. On the basis of my
internship and field work period I would like
to say that it was such a wonderful experi-
ence to work in a planetarium as South
Tyneside College Planetarium and such a
country as England. As I stated earlier, there
were no extensive studies on the planetari-
um and its related field in the UK, so it was a
great and challenging opportunity for me to
do research on this field. I have attended the
BAP (British Association of Planetaria) Con-

Master Students in Sweden get Scholarships
from Armand Spitz Fund for

Planetarium Education
Lars Broman

Dalarna University
SE 791 88 Falun, Sweden

+46 2310 177
lbr@du.se
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ference in Manchester 13-15 May and pre-
sented my research proposal at the confer-
ence. There were 54 delegates in attendance
from the planetarium community, encom-
passing small mobile dome operators and
large planetarium theatres. BAP gives plane-
tarians an opportunity to swap ideas and see
what other organisations have been up to
throughout the year in the UK. It was a huge
impact in the members as I was going to be
first to do a comprehensive research on the
planetarium sector in the UK. I received the
award of being a BAP member as well. 

In my three months internship I have
completed the following tasks:  

• I have completed an elaborate history of
the planetariums in the world and the his-
tory of planetariums in the UK.

• Already I have collected information from
56 planetariums (both fixed and mobile)
in the UK. I will add some more in the
coming days at the end of my research.

• I have written an investigative text about
the astronomy education system in the
national curriculum for school children in
the UK

• I have conducted interviews of the nauti-
cal college teachers to determine the
necessity of the planetarium engagement
in the nautical education system and its
importance in the astronavigation system.

• I have collected information about several
closed planetariums and the reasons
behind their closure.

• Also, I have figured
out the major prob-
lems of establishing
mobile planetariums
in the UK by con-
ducting a couple of
interviews with the
mobile planetarium
professionals. 

AAcckknnoowwlleeddggeemmeenntt::  I
gratefully acknowledge
the grant from Armand
Spitz Fund for Planetar-
ium Education which
has helped me finan-
cially to conduct my
internship and research
studies in the UK. I
would like to give spe-
cial thanks to the
Armand Spitz Fund to
select me for this won-
derful opportunity, my
departmental head Lars
Broman from Univer-
sity of Dalarna, my
main supervisor Ernst V.
Groningen and my

local supervisor Miss Eva Hans. I hope the
Armand Spitz fund will continue their noble
initiative to promote the planetarium educa-
tion and research.

Transfer and Adaptation of
an Educational Planetarium
Show on Comets, Asteroids,

and Meteors from Steno
Museum to Orion Plane-

tarium
by Miao Xu

I appreciate the opportunity to do my
three months internship in Orion
Planetarium, Rødding, Denmark, which has
helped me to learn more regarding planetari-
um shows and astronomy exhibitions. The
experience I gained suggests how I might
best assist to my future career. 

Orion Planetarium consists mostly of per-
manent exhibitions and the planetarium. In
the dome are shown stars, planets, constella-
tions, comets, and many other astronomical
phenomena, and the audience can either
experience a presentation of the night sky or
one of the spectacular planetarium shows. 

The planetarium shows with its sound
and lighting system, video projectors, pano-
rama, slides, and computer graphics made it
possible to create a total experience which
specifically aimed at teaching astronomy to

school children and students in high school
and college.

Lars Petersen, my local supervisor, kindly
specified two projects for my fieldwork since
I have been to Orion Planetarium, Rødding,
Denmark since 17 May. The second field-
work was for my Master thesis.

First an exhibition on the 15th anniver-
sary of Hubble Space Telescope, including:
Title, subtitle; Description with image of
Edwin Hubble; Description with image of
Hubble Space Telescope; 15 of the best and
most beautiful Hubble images with short
text about the astronomical objects; Screen
with Hubble-DVD running in a loop.

First, the exhibition area must be selected,
and the lay-out of the exhibition decided.
Then the material can be found from press
releases and the internet. Peterson helped me
produce a Danish translation.

Second, a transfer and adaptation of edu-
cational planetarium show on comets, aster-
oids, meteors from Steno Museum in Aarhus
to Orion Planetarium. This is a live show
using a live interpreter to run the show and
used only for school groups, and it lasts 45
minutes. The following was included:

• Check out how much and what type of
material is needed, like slides, laser discs
etc.

• Transfer of CUE-file for Spice System
• Setup of show at the Orion Planetarium 
• Write manuscript to be used by the inter-

preter. Petersen again helped me to make
the Danish transla-
tion
• Evaluation by hand-
ing out questionnaire
to the students.

By now (mid-
August) I have achiev-
ed a setup of the
show. The remaining
tasks are voice record-
ing and handing the
questionnaire to the
students.  The final
result depends on
accurate evaluations
of the questionnaires
and observations,
which I will carry out
later.

AAcckknnoowwlleeddggeemmeenntt..
I gratefully acknowl-
edge the grant from
Armand Spitz Fund
for Planetarium Edu-
cation that has helped
me finance my mas-
ter studies in Sweden.

C

The master courses in science communication are in the Dalarna University
main building in Borlänge. Facilities include seminar/exhibition space, plane-
tarium, astronomical observation platform, carpentry workshop. Photo: Lars
Broman. 
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An Introduction to Music
Licensing for Planetarians

In the December 2004 issue of the Plane-
tarian, I provided some insight into the
often-misunderstood area of copyright law.
That article, entitled Beyond the Fair Use
Fallacy: A Copyright Primer for Planetarians,
began with a brief history of copyright law,
discussing its cultural and political underpin-
nings. I then discussed the general rights con-
ferred by a copyright, several exceptions to
those rights, and the importance of seeking
permission for using someone else’s copy-
righted material in cases where none of the
exceptions apply. 

This inaugural installment of the General
Counsel column builds on the 2004 article
by focusing on a specific application of
copyright principles to a situation that plan-
etarians face frequently: the use of commer-
cially available music in the planetarium.

Many planetarians ignore the copyright
issues surrounding the use of music, while
others, fearing the unknown, simply avoid
using music in their productions. Still anoth-
er subset of planetarians believes, albeit erro-
neously, that so long as a facility is covered
by licenses from the likes of ASCAP or BMI,
they are free to use music in their shows.
None of these situations are optimal.

Like the 2004 article attempted to demys-
tify copyright law, this article endeavors to
shed some light on the complex world of
music copyright and music licensing. This
column, however, should not be considered
as a substitute for professional legal advice; it
merely provides some general background
into the area of music licensing. For advice
specific to your particular circumstances, it is
important to speak with an attorney.

Fundamentals of Music Copyright
Music licensing can become complicated

because, unlike other copyrighted works, a
commercially-recorded song is generally
covered by two distinct copyrights. The first
covers the musical work, that is ,  the
“melody” or “tune” of a particular piece of
music. The second covers the sound record-
ing – the specific recording of the musical
work on embodied on some kind of record-
ing media, like a CD. What makes music
copyright law so complex is that each of

these copyrights can be divided into its com-
ponent rights (reproduction, distribution,
public performance, etc.), and different par-
ties can own each of those rights.

This “dual-copyright” phenomenon is per-
haps best illustrated with an example: con-

sider any famous piece of classical music.
The copyright on the musical work has like-
ly long since fallen into the public domain,
that is, anyone is free to use it without pay-
ing royalties to a copyright owner. But sup-
pose you buy a copy of that music on a CD
performed by the London Philharmonic
Orchestra (“LPO”) which performed and
recorded the piece in 1996. While the copy-
right in the musical work remains in the
public domain, the LPO, or more likely, the
record label that distributes the recording,
owns the copyright in the sound recording.
A planetarian would be free to use the musi-
cal work in a production without any rights
clearance whatsoever, but if one wanted to
use the LPO’s performance, permission
would be required from the copyright owner
of the recording in order to remain compli-
ant with copyright law.

The two copyrights in a particular piece of
music, particularly those which are commer-
cially released by large distributors, are
almost always owned by different parties.
The publisher typically owns the copyright
in the musical work while the record label
that distributes the recording owns copy-
right in the sound recording.

Fundamentals of Music Licensing
There are three basic licenses that are of

interest to planetarians:
Public performance licenses are granted

by the owner of the musical work copyright
(usually the publisher) ,  and allow the
licensee to publicly perform the works cov-
ered by the license. Because there are literally
thousands of copyright owners and thou-
sands of individuals and companies that per-
form copyrighted materials (e.g. broadcast-
ers, restaurants, bars), the transaction costs of
individual copyright owners dealing directly
with licensees would be prohibitively high.
To resolve this problem, several licensing
agencies have been established to function
as clearinghouses for licensing public perfor-
mance rights. Collectively referred to as per-
formance rights organizations, the major
players in the United States include the
American Society of Composers, Authors,

General Counsel

Christopher S. Reed
CSR Media, LLC

12106 West 75th Lane
Arvada, Colorado 
80005-5306 USA

1-720-236-3007
1-253-423-2278 fax

creed@csrmedia.com

Figure 1: One song, two copyrights:
one on the musical work and one on
the sound recording. Graphic by Greg
Dina.

Figure 2: One song, but only one copy-
right, because the musical work has
fallen into the public domain.
Graphic by Greg Dina.

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 cir-
cumstances should seek the advice of their own attorneys. Christopher S. Reed is cur-
rently pursuing Juris Doctor and Master of Intellectual Property degrees at the
Franklin Pierce Law Center in Concord, New Hampshire, where he also serves as edi-
tor in chief of IDEA®: The Intellectual Property Law Review.



December 2005 Planetarian 31

and Publishers (“ASCAP”), Broadcast Music,
Inc. (“BMI”), and the Society of European
Stage Authors and Composers (“SESAC”). 

Synchronization (“synch”) licenses are
granted by the owner of the musical work
copyright (usually the publisher), and are
granted directly since, unlike public perfor-
mance licenses, there is no established clear-
inghouse to handle synch licensing. The pro-
cess of synchronization is at the heart of
most music use in audiovisual productions
as it involves affixing, or synchronizing, the
music track with visual material, just as a
planetarian would be doing when producing
a show. Although “synchronization” is not a
specifically mentioned in the Copyright Act,
it was developed out of the reproduction
right found in Section 106(1) since the funda-
mental process that underlies synchroniza-
tion is the reproduction of the musical work
onto a soundtrack.

The third and final music license of inter-
est to planetarians is the master use license,
which is granted by the owner of the copy-
right in the sound recording (typically the
record label). A master use allows the licensee
to use the licensor’s specific recording of a
particular musical work (usually called the
“master”). Without the rights to the underly-
ing musical work, the master use license is of
little value (note, however, that the converse
is not true – without a master use license, the
licensee of a musical works license would
simply have to re-perform the music and
create their own recording).

Careful consideration of these licenses
reveals that there is no license that covers
the public performance of the master. While
the publisher grants both synchronization
and public performance licenses, the record
label grants only a master use license. The
reason for this apparent anomaly arises from
the exclusive rights granted to copyright
owners in Section 106 of the Copyright Act,
which simply does not grant a right of pub-
lic performance in sound recordings. Section
106(4) grants public performance rights to a
variety of copyrighted works, but makes no
mention of sound recordings. Section 106(6)
does provide a public performance right to
sound recordings, but only in cases where
such recordings are performed “by means of
a digital audio transmission.”

Which License(s) do I Need?
The specific licenses that a planetarium

will be required to obtain vary with the
intended use. For those who simply want to
play music during the pre-show seating and
post-show exit periods, only a public perfor-
mance license is required. Most planetari-
ums, however, also show visuals while audi-
ences are being seated (e.g., advertisements
for the museum shop) or as they exit (e.g.,
“please exit to your left”) which may be
deemed to be sufficient “synchronization”
with the music so as to require a synch
license. It is this type of precise determina-
tion that cannot be adequately expressed in
general terms and thus underscores the
importance of seeking advice of an attorney.

Beyond seating and exit music, most plan-
etarians want to use music as part of the
soundtracks for their shows; it is this type of
use that requires all three licenses: public per-
formance, synch, and master use. Fortunate-
ly, public performance licenses, discussed
more fully below, are typically granted on a
“blanket” basis, allowing a planetarium to
perform any number of musical works in a
particular PRO’s catalog in return for paying
one annual fee. Once the requisite public
performance licenses are in place, a show
producer need only concern him or herself
with the synch and master use licenses for
the musical works used in a particular pro-
duction.

Note that none of the licenses discussed in
this article give a planetarium the rights nec-
essary to distribute a planetarium show to
other facilities. Such an endeavor requires
additional rights that are separate and dis-
tinct from those discussed here. 

Mechanics of Public Performance
Licensing

Of the three licenses necessary to use
music in show productions, public perfor-
mance licenses are probably the most basic.
Because the vast majority of public perfor-
mance licenses are granted by way of the
three PROs, planetariums need only secure
licenses with, at most, ASCAP, BMI, and
SESAC, a process that is relatively straightfor-
ward. All three organizations now have web
sites that provide a wealth of information
about the licensing process and the neces-

sary forms.
Of the three, only SESAC has a rate sched-

ule that is designated specifically for infor-
mal education entities, which provides an
annual license to publicly perform anything
in the SESAC catalog for $0.00284 per
attendee, subject to a minimum annual
license fee of $112. BMI covers planetariums
under their Amusement/Theme Park license,
the fee for which is calculated by taking a
planetarium’s total attendance for the year,
divided by 1,000, and then multiplying by
the appropriate rate set forth in the license,
which, for 2005, is $4.87. ASCAP licenses
planetariums based upon their Museums
Rate Schedule that provides for a flat fee of
$5.00 per show fee for the first 25 shows a
year and $4.00 per show in excess of 25.

While you are not required to obtain
licenses from all three PROs, if you want to
have public performance rights to the widest
range of music, then obtaining licenses from
all three is advisable. Note that the fees pre-
sented here were accurate as of this writing
but change frequently, so readers are advised
to contact the three PROs before budgeting
or planning your licensing approach.

Public Performance Licensing
Considerations

While the rates above from ASCAP, BMI,
and SESAC are generally difficult, though
not impossible, to negotiate, if they are
beyond your budget, you might consider
direct public performance licensing as an
alternative. A direct performance license is
one that is granted directly from the pub-
lisher and writer of a particular piece of
music, thereby eliminating the need to
secure blanket licenses from the PROs.
Securing direct performance licenses can be
cumbersome, since it requires identifying
and contacting each writer and publisher
that owns rights to a particular track, and
frequently there are numerous parties in-
volved. Direct licenses are also limited to spe-
cific pieces of music and do not offer the
same convenience as PRO licenses, which
allow performance of anything in the
respective PROs repertoire. 

Another consideration to be mindful of is
the classroom exception, found in Section
110 of the Copyright Act, and discussed at
length in my December 2004 article. Al-
though the precise contours of the excep-
tion are beyond the scope of this column,
generally, the provision allows for the public
performance of copyrighted materials, with-
out a license, in “face-to-face teaching activi-
ties of a nonprofit educational institution, in
a classroom or similar place devoted to
instruction.” 

While the individual facts and circum-
stances surrounding any particular planetari-
um vary greatly, it is conceivable that cer-Figure 3: Types of music licenses. Graphic by Greg Dina.
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tain uses of music in a planetarium may fall
under Section 110. Like most statutory provi-
sions, Section 110 is subject to a number of its
own exceptions and court cases that inter-
pret it. Accordingly, careful application of
the provision requires a comprehensive legal
analysis that must be performed by a quali-
fied and competent attorney.

Mechanics of Synchronization &
Master Use Licensing

Unlike public performance licenses, there
are no central clearinghouses in place to
administer synch or master use licenses.
Accordingly, for synchronization rights, a
planetarian must contact directly the pub-
lisher of each musical composition, and for
master use rights, one must contact the
record label directly. Rather than standard-
ized forms, most synch and master use
requests take the form of a letter which out-
lines the major features of the production in
which you hope to use the music. Such a let-
ter should include a brief description of the
production, including its approximate total
length, a full description of the song you
wish to use, including names of the artists,
publishers, and writers that were involved,
how many times you will use the song in
your production and how long each use will
be, and a brief description of the visuals with
which the music will be synchronized. 

The description of the song’s intended use
should be very comprehensive. A license to
use a song in a production may not, for
example, extend the right to use that same
song in a trailer for the production. Accord-
ingly, it is helpful to fully evaluate your
intentions before applying for the synch and
master use licenses to ensure that you obtain
the appropriate rights for your project.

Fees for synch and master use licenses vary
widely among record labels and publishers.
Some are willing to grant gratis licenses for
noncommercial users of their music, though
such requests often take substantially longer
to be processed because they tend to get
pushed behind commercial license requests.
If  you are seeking a gratis
license,  then it should be
noted in the letter. Some pub-
lishers and labels are more
receptive to requests that
offer something, even a small
amount,  in return for the
license. This offering helps the
publishers and labels cover
their costs of processing the
request while also demon-
strating some respect for the
creative investment that the
parties have made in the
work.

Like the fees for synch and
master use licenses, response

times from labels and publishers vary wide-
ly. Some smaller outfits are more apt to
respond to requests quickly, while larger
organizations often have substantial back-
logs in their licensing departments. Note,
however, that never receiving a response to a
licensing request does not constitute a
default granting of permission. Absent for-
mal written permission from the publisher,
in the case of synchronization, and the
record label in the case of master use, one
should not use the song in production.

Identifying the PRO, Publisher,
and Label

In the case of a commercial recording,
identifying the publisher, label, and perform-
ing rights organization that cover the work
is fairly straightforward. The record label is
generally noted, rather prominently in some
cases, on the back of the CD, along with its
contact information. The proper department
to receive master use requests is generally
Business Affairs, though the label’s mailroom
will typically route your request to the
appropriate department in any event.

Finding the publishing and PRO informa-
tion is a bit more involved. For that, one
must look to the liner notes, which usually
list, song by song, the writers and publishers
involved with each track. Also found in the
liner notes are the PRO affiliations for each
of the writers and publishers. This informa-
tion is not only helpful to determine which
public performance licenses must be in
place, but also to find contact information
for the publisher, which is not often listed
on the CD itself. For such information, one
can turn to the PRO databases, each search-
able from their respective web sites, which
provide contact information for their pub-
lisher members.

Alternative Licensing Options:
Music Libraries

Perhaps the safest way to comply with
copyright laws without the hassle of going
through the licensing process is to use music

that has been specifically designed and
licensed for production use. Several com-
posers and producers offer music libraries
designed specifically for the planetarium
industry, and there are hundreds of other
general-use music libraries that offer their
products along with the necessary rights to
use the music legally. 

There are two primary licensing models
used by commercial music libraries. The first
is a blanket license, which allows you to use
anything in the library for specified purposes
for the duration of the license. The second is
a laser drop license, also sometimes still
referred to as a needle drop license, so called
because under this license arrangement, a
user of music pays per use, or every time the
needle drops on the vinyl LP (which today,
of course, has given way to compact discs).
On top of the blanket or laser drop license
fee, commercial music libraries usually
charge a nominal fee to lease their CDs, if
you wish to have them on-hand at your site.
With the advent of broadband Internet con-
nections, many libraries no longer use CDs as
the primary distribution mechanism, instead
opting to distribute music via password-pro-
tected web sites.

Commercial libraries should be used with
care, since many of their standard license
terms do not include public performance
rights, so licenses from the PROs may still be
required. Alternatively, some libraries are
willing to grant direct public performance
licenses to users of their music, which elimi-
nates the need for ASCAP, BMI, or SESAC
licenses. But if a planetarian wanted to use
commercial music in addition to the library
tracks, such PRO licenses would be required.

Conclusion
Using music in a planetarium production

can be one of the most effective ways to set
the tone of the presentation and conveying
a sense of energy and excitement about the
show’s topic. But using such music without
the appropriate licenses robs the creators of
such music from earning a reasonable return

on their creative invest-
ment.  Moreover,  such
illicit use can potentially
expose your institution
to considerable legal lia-
bility. Although the area
of music licensing can be
one of the most challeng-
ing aspects of copyright
law, a thorough under-
standing of this area can
help make a good plane-
tarium show into a great
one by expanding the
universe of music from
which to choose.             C

Figure 4: The licensing path. Graphic by Greg Dina.
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With best wishes for the holiday season
and new year, dear readers, here’s a little
something calendrical to start with. Develop-
ing space craft and developing a rung on the
cosmic distance ladder follow, with a pair of
reviews of works exploring how we know
what we know. Ending on a bright note, a
book about the sun completes this season’s
offering. 

As always, the column needs reviewers.
Contact me at the address above with your
literary preferences (history? cosmology?
biography?) and I will let you know what
volumes are yours for the asking (and for
writing a review).

Many thanks to our reviewers:  Chris
DePree, Bruce Dietrich, John Schroer, and
Ryan Wyatt.

The Dance of Time: The
Origins of the Calendar

Michael Judge, Arcade Publishing, 141 5th
Ave., FL 8, New York, NY 10010, 2004, ISBN 1-
55970-746-1, US$23.00.

Reviewed by Ryan Wyatt, Rose Center for
Earth & Space, American Museum of Natural
History, New York, NY 10024, U.S.A.

On the cover, The Dance of Time advertis-
es itself as “A Miscellany of History and
Myth, Religion and Astronomy, Festivals and
Feast Days,” which just about says it all.
Michael Judge’s book meanders through
many topics, never straying far from West-
ern culture and never getting bogged down
in specifics, but offering many illuminating
tidbits along the way.

For someone unacquainted with the night
sky, The Dance of Time will not help clarify
diurnal motion or the annual changing of
the constellation guard. Nor will it give the
reader a very detailed understanding of the
origins of our calendar system – or other cal-
endars for that matter. Its objective instead
lies in offering the reader a sense (often
numinous) of the rhythm of the year, of sea-
sonal change and cyclic time. A strong focus
on holidays and celebrations that mark
annual transitions roots the book more in
folklore and culture than in science, and the
author brings together a charming and
enlightening collection of ideas.

Judge’s science gets sloppy (at one point,
he suggests that Saturn rises more often in
winter months), but his history stays spot
on, and his writing remains robust through-
out, occasionally managing a brilliant and
succinct turn of phrase. Take, for example,
his brief summation of solar versus lunar cal-
endars: “If the sun measured out working
time, the moon became the mistress of ritual
time.” Who can argue with that? Pithy, accu-
rate, and a tad poetic. In fact, Judge pulls off
several feats of description that would fit
nicely into a planetarium script or add a bit
of color to a popular article (please do not
interpret the preceding as encouragement to
plagiarize). Furthermore, he contextualizes
Western timekeeping by interlocking
Classical and Celtic traditions: the familiar
solstices and equinoxes from the former, the
less known “cross-quarter days” from the lat-
ter. The European calendar of days and holi-
days has its foundation in these two systems,
and Judge structures his entire book around
the relationship between the two.

Once in a while, the book also provides a
deep sense of the origins of specific holidays,
and Judge finds connections between many
seemingly disparate celebrations. For exam-
ple, he relates a brief history of Valentine’s
Day that links it to the Roman Lupercal, a

violent fertility rite that embodied the anxi-
eties of an enduring winter and the anticipa-
tion of a seemingly distant spring.

The Dance of Time supplements a book-
shelf filled with constellation lore and astro-
nomical histories, but it comes nowhere near
replacing other fine tomes on the topic of
calendars (Duncan Steel’s exhaustive Mark-
ing Time, for example). 

The greatest failing of the book perhaps
lies in its myopically Western focus: occa-
sional references to Chinese or Indian cul-
ture feel almost out of place. Greek, Roman,
and Celtic influences run deep through the
book, however, and in terms of contextualiz-
ing European holidays and seasonal con-
cepts, Judge performs respectably. His brief
biography on the dust cover claims experi-
ence as “actor, playwright, screenwriter, folk-
lorist,  and congressional historian and
guide.” Indeed, the reader can imagine Judge
as a tour guide through the calendar, offering
one person’s enthusiastic and well-articulat-
ed insights into the way Westerners count
off the days of the year. So enjoy the tour!
Read The Dance of Time for pleasure, and
take a few notes along the way for the next
star show you give.

How NASA Learned To Fly In
Space: An Exciting Account

of the Gemini Missions
David M. Harland, Apogee Books, Box 62034,
Burlington, Ontario L7R4K2, Canada ISBN 1-
894959-07-8 US$25.95, CAN$35.95, UK ?18.95

Reviewed by John Schroer, The New Detroit
Science Center, Detroit, Michigan, USA.

For many in the planetarium field today,
the competition between the United States
and the Soviet Union to reach the Moon was
a race that happened before they were born.
Most can name the first humans to walk on
the Moon (Neil Armstrong and Dr. Edwin
“Buzz” Aldrin.) However, before humanity

Reviews
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strolled on the Sea of Tranquility, humanity
had to learn how to live, work, and sleep in
space. The Soviet space effort got a head start
with the single orbital flight of Yuri Gagarin,
shortly followed by Alan Shepard’s subor-
bital jaunt a month later.

As both astronauts and cosmonauts spent
more time in orbit, both programs experi-
mented and tested technologies and skills
needed to prepare the way to a lunar land-
ing.

As the Mercury program continued to ex-
plore how humans dealt with living in a
near zero gravity environment,  NASA
administrators were planning the next stage
of manned spaceflight. This new program
would feature a larger spacecraft in order to
accommodate two astronauts for longer
periods in space, instead of the lone “star
voyager” spending up to four days during
the Mercury program. In addition, this series
of flights would concentrate on learning the
basics of living and working in earth orbit;
including testing of technologies that would
enable missions up to two weeks in length,
enable two spacecraft to dock, and permit an
astronaut to move about and work in open
space away from his craft. These were crucial
to NASA’s plans for traveling to and landing
on the Moon. The flights of the Gemini Pro-
gram would also be a training ground for
new classes of astronauts, teaching them the
vital skills essential to the success of the
moon missions. 

David Harland, author of such books as
Exploring the Moon – The Apollo Missions,
and The Story of Space Station Mir, brings
the story of Gemini to life. He includes plen-
ty of details concerning the planning and
implementation of each Gemini flight, and
the many problems encountered by the
astronauts, mission controllers, and ground
crews that provided valuable lessons that
were directly applied to the planning of the
Apollo Moon Missions.

While many aficionados of manned space
exploration have forgotten the Gemini Pro-
gram, it clearly contributed to the success of
the Apollo program, and to the success of the
future Skylab and International Space
Stations and to the Space Shuttle’s design
and ability to retrieve, repair, and re-launch
satellites in situ. Extravehicular activities
(EVAs) proved to be strenuous and difficult
until the use of swimming pools as neutral
buoyancy labs that were more effective as
space walk training grounds. Many of the
lessons on how to move about a spacecraft
during an EVA, and the ability to use tools to
build and maintain a spacecraft were made
possible by Dr. “Buzz” Aldrin during the
flight of Gemini 12. The ability to ren-
dezvous and dock with another spacecraft
were essential to the success of the Apollo
moon missions. Most importantly, Gemini

taught NASA that the human factor, proper-
ly trained, could deal with unexpected prob-
lems effectively.

Dr. Robert Gilruth, director of the Manned
Spacecraft Center observed: “In order to go
to the Moon, we had to learn how to operate
in space. We had to learn how to manoeuvre
with precision to rendezvous and to dock; to
work outside in the hard vacuum of space;
to endure long-duration in the weightless
environment; and to learn how to make pre-
cise landings from orbital flight – that is
where the Gemini Program came in.”

Included in this book is: a chronology of
the flights of Gemini; a glossary of technical
acronyms used by NASA personnel; and a list
of recommended reading for those inclined
to learn more about the Gemini Program.

I highly recommend this book to anyone
interested in space history and discovering
the lessons learned during this remarkable
time of exploration.

Miss Leavitt’s Stars: The
Untold Story of the Woman

Who Discovered How to
Measure the Universe

George Johnson, Atlas Books, 10 E. 53rd
Street, 35th Fl., New York, NY 10022, 2005,
ISBN 0-393-05128-5, US$22.95.

Reviewed by Ryan Wyatt, Rose Center for
Earth & Space, American Museum of Natural
History, New York, NY 10024, U.S.A.

Henrietta Leavitt shows up in innumer-
able sidebars in modern astronomy text-
books as one of the long-ago women who
made significant contributions to astrono-
my. Along with Annie Jump Cannon and
Cecilia Payne-Gaposchkin, Leavitt represents
an early generation of female astronomers
who, serving as astronomical “computers”
doing meticulous and demanding work
around the turn of the 20th century, received

little credit for their contributions until
much later. But how much do we know
about Leavitt and her life? George Johnson
assembles the fragments in his scientific
biography, Miss Leavitt’s Stars.

Very little personal history exists to piece
together. The scraps of information that
Johnson provides (snippets of letters, an
inventory of belongings from Leavitt’s will,
and other odds and ends) barely sketch the
outlines of her character. As the author him-
self says about his subject, she emerges “not
solid enough, perhaps, to star in her own
biography but someone with a story to tell.”
Indeed, the larger story – of the astronomical
community figuring out the surprising scale
of the Universe,  based in large part on
Leavitt’s work – emerges beautifully from
Johnson’s narrative. Shapley, Curtis, and
Hubble take on distinct personalities (like-
able or not), giving the scientific debates
both personal and analytical dimensions.

Leavitt’s primary contribution to modern
astronomy came in the establishment of the
period-luminosity relation for variable stars.
Through painstaking comparison of numer-
ous photographic plates of the Magellanic
Clouds, she identified thousands of variable
stars, commenting that, based on sixteen of
the stars, “It is worthy of notice that the
brighter variables have the longer periods.”
Half a decade later, when she codified the
results into a numerical relationship, they
were published under the name of her boss,
the director of the Harvard Observatory,
Henry Pickering. (However insulting the loss
of authorship, other female astronomers
fared even worse: Cecilia Payne’s 1925 doc-
toral work, which correctly demonstrated
that the Sun consisted primarily of hydro-
gen with some helium, was so roundly
ridiculed by Henry Norris Russell that Payne
was pressured to call her own result “spuri-
ous.”)

After relating the origin of “Henrietta’s
Law,” Johnson follows the falling dominoes
as the implications of her observations
became apparent. Harlow Shapley picked up
on the period-luminosity relationship to
argue that the Milky Way was ten times larg-
er than commonly accepted at the time –
and with a diameter of 300,000 light years,
three times larger than is currently accepted
because he did not know to account for
interstellar reddening. All well and good, but
Shapley made a further logical leap, arguing
that other “spiral nebulae” must be smaller
parts of the much larger structure of the
Milky Way. On that count, he could not
have been more wrong. In late 1923, Edwin
Hubble discovered variable stars in the
Andromeda Galaxy: capitalizing on Leavitt’s
period-luminosity relation, he estimated the
distance at a million light years. From a
human perspective, the universe became
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much larger, practically overnight.
Leavitt’s work forms one of the strongest

rungs of the cosmological distance ladder,
the difficult (and sometimes rickety) struc-
ture that astronomers must climb to ascer-
tain the scale of the cosmos. Johnson pro-
vides a concise history of the era in which
human comprehension of the size of the
universe began to encompass the billions of
light years of modern cosmology. With new
tools for describing the size and scale of the
universe becoming readily available to the
planetarium community, a solid footing in
the historical origins of our knowledge
becomes increasingly necessary. How do we
know how distant the galaxies lie? How
have we measured the extent of the uni-
verse? Part of the answer lies in Miss Leavitt’s
stars.

The Meaning of Relativity
Albert Einstein, Princeton University Press,
41 William Street, Princeton, New Jersey
08540, 2004, ISBN 0691120277, US$14.95.

Science Friction: Where the
Known Meets the Unknown

Michael Shermer, Times Books, Henry Holt
and Company, Inc., 175 Fifth Avenue, New
York, New York, 10010, USA, 2005, ISBN
0805077081, US$26.00.

Reviews by Chris De Pree, Agnes Scott Col-
lege, Atlanta, Georgia, USA.

The Meaning of Relativity was originally a
series of four lectures delivered by Albert
Einstein at Princeton University in 1921.
Each successive edition was updated during
Einstein’s lifetime, with the second appen-
dix, “Relativistic Theory of the Non-Sym-
metric Field” being the last paper that
Einstein wrote. The lectures are not for the
mathematically faint of heart, as they in-
volve a fair amount of higher math that will
be unfamiliar to the general reader. How-
ever, the connecting prose is eloquent and
clear, and quite different in its simplicity
from the way this material is generally pre-
sented in modern texts.

There are transformative moments in sci-
ence, and the publication of Einstein’s spe-
cial and general theory of relativity ranks
high among these moments. These two theo-
ries changed our perception of the way the
universe works. Einstein’s theories have so
fully entered the popular consciousness
(having just celebrated the 100th anniversary
of the first publication), that it is important
to remind ourselves that at the time these
lectures were first delivered, the theory was
novel, and not widely known or accepted,
having withstood only a few observational
tests. This edition has an excellent new for-
ward by the popular science author, Brian
Green. The introduction concludes with a
brief exposition on superstring theory.

Michael Shermer’s highly entertaining
collection of essays, Science Friction, states
that “All revolutions in science stem from
heretics and scientists.” This hardcover is a
very different kind of book, but one with a
similar quest: to show us the universe in a
very different way. Science Friction contains
a series of fourteen essays, each one explor-
ing the boundary between fact and fiction. 

In a chapter that will have current appeal
to some audiences, there is a passage (“The
New New Creationism”) that lists and refutes
the current platform of the creationism
movement, and its current guise, Intelligent
Design (ID). Shermer, the noted skeptic, is a
well-known and prolific author, and regular
readers of his column will be pleased.  

These two books, one a timeless classic,
and the other a recent arrival, show us the
way in which alternate views of reality can
literally change the way we see the world.

Journey from the Center of
the Sun

Jack B. Zirker, Princeton University Press, 41
William Street, Princeton, New Jersey 08540,
2002, ISBN 0-691-05781–8, US$ 18.95.

Reviewed by Bruce L. Dietrich, Wyomissing,
Pennsylvania , USA

Journey from the Center of the Sun pro-
vides a potent antidote to the solar ennui
radiating from so many college texts which
paint “our nearest star” in less than shining
terms. Jack Zirker leads us on an imaginary
trip from the Sun’s core to its surface, giving
us level by level descriptions, a review of the
relevant physical processes at work in each,
and some insight into the (short) history of
helioseismology. Chaos, fractals, and even
Five Dimensional Phase Space are given their
due. This book would make a good supple-
ment for college students who have a gener-
al understanding of physics; it is a great gen-
eral read.

One hundred fifty-six high quality, well
selected photos and illustrations illuminate
the text. There is also a glossary and an
index. Caution on the latter; however, likely
entries are missing. Common words which
one might expect would be there, i.e, pho-
ton, light, and even sunlight are absent. The
generous end notes are replete with fine
detail. In Chapter Six, Zirker states that, “the
earth’s atmosphere blocks all ultraviolet
light and protects us from radiation burns.”

(Please see RReevviieewwss on page 56)





Greeting fellow bags of mostly water, as an
alien in Star Trek once described humans.

Hey, Einstein’s got a lot to answer for in
his centenary year; I’ve hardly turned round
since the last column and another three
months have passed! I thought he said the
flow of time only changes at light speeds …

You will have noticed that the last issue of
the Planetarian and this one are filled with
articles relating to how the profession can,
and perhaps should, handle the seemingly
rapid transition (in some quarters) from the
use of opto-mechanical star projectors and
traditional special effects instruments, to dig-
ital video technology. It’s contentious, we
know, but it’s not exactly the mysterious
case of the end of civilization as we know it;
it’s simply a natural evolution. Evolution
and progress aren’t always mutually compat-
ible in relation to other aspects of our lives in
this technological world, but as digital plane-
tarium technology settles in over the next
ten years, and some reasonable improve-
ments are seen in the quality of projected
star fields, I think much of the contention
will simmer down. 

So, given that the technology is here to
stay, which it clearly is, I put out the follow-
ing question (drafted by Ed Lantz and
myself) to the profession for comment:    

GGiivveenn  tthhee  iinneevviittaabbllee  ggrroowwtthh  ooff  ddiiggiittaall
ppllaanneettaarriiuumm  tteecchhnnoollooggiieess,,  wwhhaatt  ppoossii--
ttiivvee  iimmppaaccttss  mmiigghhtt  tthhiiss  tteecchhnnoollooggyy
hhaavvee  oonn  tthhee  ppllaanneettaarriiuumm  pprrooffeessssiioonn  iinn

tthhee  ccoommiinngg  ddeeccaaddee,,  aanndd  wwhhaatt  ‘‘ddiiggiittaall
gguuiiddeelliinneess’’  ddoo  yyoouu  tthhiinnkk  tthhee  ppllaanneettaarrii--
uumm  pprrooffeessssiioonn  sshhoouulldd  ffoollllooww  ttoo  rreeaalliizzee
tthhiiss  vviissiioonn??

Hey, there’s a new ice hockey season just
started, so while I watch the Buffalo Sabres
bury their opposition you can read the
responses I received to the above topic.
Eduard Thomas drops the puck to get us
started. 

*     *     *
We are standing at the beginning of a new

era of dome theaters. Based on a new kind of
technology, the “digital theater” offers a new
dimension of visualization for teaching
astronomy and other sciences as well as for
the hands of artists and musicians. On the
verge of the new millennium science, tech-
nology and society are undergoing dramatic
changes. It is a challenge to find new forms
of teaching a generation that has to continue
learning throughout life. It is especially
important to rouse interest in students (espe-
cially female students) for natural sciences
and engineering. In the last few years a “Pub-
lic Understanding of Science and Humani-
ties” has come into focus in the educational
processes in Germany. 

In this context several places of learning
outside school (e.g. in universities and sci-
ence centers) have been commissioned.
Although children visit these places only for
a few hours, there are proven long term
effects in building up motivation and curios-
ity. In the same way the new forms of pre-
sentation in a digital theater will find their
way to the hearts of adult audiences and
thus boost the public awareness of natural
sciences. The digital theater makes it possible
to visit places far away or to simulate diffi-
cult natural phenomena in an incomparable
emotional way. Teachers from all types of
schools visit the Media Dome in Kiel with
their students, and their comments are en-
thusiastic. So the digital theater can become
an important part in the infrastructure of
educational facilities. For this will be possible
and necessary to extend the content of
shows from astronomical themes to other
sciences. And it will be necessary to give edu-
cational aims priority. The digital theater has
to avoid becoming a cinema. It will be neces-
sary to accompany the use of new media
with serious scientific research, e .g.  to
explore the new possibilities of interactivity.
It will be possible to show laser shows or
“fun” presentations, too – but only as an
addition to the pedagogical content. 

The digital production systems allow the
connection of digital theaters all over the
world in a network of competence, and the
sharing of shows among the different loca-
tions. This gives us the possibility to work

together in a cluster of competence, to devel-
op standards not only for technical issues
but also for matters of quality and pedagogi-
cal effectiveness. This is a challenge, and I’m
afraid it will be a long journey, but it is a
challenge that can bring a new dimension of
appreciation to our facilities. 

Eduard Thomas
Fachhochschule Kiel

University of Applied Sciences
Zentrum für Multimedia, Mediendom,
Sternwarte, Computerschausammlung

Sokratesplatz 6
D-24149 Kiel, Germany 

*     *     *
First off, I feel the question is kind of

skewed. It assumes only positive impacts due
to this technology, while ignoring very real
negative ones. But, in keeping with this par-
ticular theme, a positive impact this technol-
ogy might have on the planetarium profes-
sion is to allow us to engage our audiences in
more realistic simulations of space-related
phenomena. Whether it be the exploration
of a nebula, where new stars are being form-
ed, sitting ring side at the death of a massive
star, or seeing galaxies colliding and interact-
ing in time periods far briefer than reality,
our audiences will more likely be treated to
things only imagined in the minds of astron-
omers in the past, and perhaps they may get
an even fuller sense of our universe. Good
simulations of any of the above scenarios, as
well as others, would, in my mind, be far
superior to still imagery in engaging the
imagination. 

Something that might help is an agreed-
upon set of standards for all digital media to
be portrayed in both panoramic and all-
dome systems. There has been a bit of work
in doing that, though for our system I sus-
pect that the final standards agreed upon
may not apply. This can hinder show devel-
opment and sharing, something that worked
real well when planetariums were mostly
slide-based with no, or limited, video. But, if
a set of standards for rendering video on the
dome in either of the configurations I men-
tioned were agreed to by all providers, that
kind of show transport of the old days might
work well again. And in the far future (tech-
nology-wise, if not clock-wise), with more
and more standardization of techniques and
equipment for projection, the price may
come down to a point where small domes
could get into the ballgame, too. The key is
for vendors to move away from the sole pro-
prietary mode so prevalent among some and
let the market, instead, dictate what systems
work best for which dome and that dome’s
audience. 

Scott Miller
Program Co-ordinator

Steve Tidey
58 Prince Avenue,

Southend, Essex, SS2 6NN
England

stevetidey@hotmail.co.uk

Forum
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Gheens Science Hall and Rauch
Planetarium

University of Louisville
Louisville, Kentucky 40292 USA

*     *     *
Based upon experiences gained during

decades in the entertainment and planetari-
um field, I am very optimistic about the
future of the digital planetarium. After a
complete renovation into a digital, immer-
sive environment our facility has realized a
significant shift away from the previous
restrictive paradigms regarding: revenue,
attendance, quality, accuracy, and support.
These positive changes are not entirely
attributable to going digital, but the technol-
ogy has enabled this success. Our fundamen-
tal operating model emphasizes the digital
environment and encourages its utilization
rather than exclusively supporting a classical
planetarium experience.

Our audiences report (through formal and
informal query) high levels of satisfaction,
repeated visits, and improved scientific liter-
acy. Our institution now regards the digital
planetarium as a multi-purpose asset, rather
than an expensive liability. In fact we gener-
ate a significant positive revenue stream for
the museum through ticket sales, rental,
grants and donations.

Our digital theater has gained recognition
for its unique capabilities. The tilted and
“pit-less” configuration allows for tremen-
dous flexibility in staging events. In recent
months we have hosted: a planetarium con-
ference, a wedding, a book signing, a 3D soft-
ware demonstration, a corporate meeting, an
astronomy lecture, a travelogue lecture, and
thousands of public shows – all of which
would not have been possible without a
fully immersive digital environment.

Profound changes have also transpired in
staffing, and the professional skills required
to operate this new-age digital facility.
Technical support is handled by a system
specialist and a computer support group that
services the entire complex. The Planetari-
um Operations Manager needs technical and
co-ordination skills, however astronomy
knowledge is no longer a requirement for
the position. Our institution is fortunate to
have a large space sciences staff to support a
wide range of programming inside and out-
side of the planetarium. 

The creation of feature attractions is no
longer a prime focus of the planetarium staff.
The task has shifted to a diverse production
group that is managed by the institution.
Many in this group are not museum or plan-
etarium professionals. They are scientists,
writers, animators, composers and collabora-
tors working as a team to create an engaging
and lasting experience for audiences.

It is my belief that elements of this opera-
tional model could extend to the planetari-
um community as a whole. NASA engineers,
space scientists, and content experts should
collaborate in the development of first-class
presentations. Certainly this model has
precedence in our field, but it has not been
all-together successful or universally accept-
ed. I am optimistic that the planetarium
community will soon realize the advantages
of collaborative program development, and
reap significant benefit from the efforts.

I anticipate radical changes in the dome
theater community. This is the paradigm
shift, away from isolated teams of clever
show creators at individual planetariums,
toward facilitation of international produc-
tion and presentation teams. Through digital
distribution the resulting presentations can
be embraced by audiences world-wide.

By pooling assets and coordinating efforts
the limited resources available for communi-
cating scientific literacy can be leveraged
more effectively than in the past. Profession-
al groups of “coordinators”, “producers” and
“disseminators” have begun to emerge, each
focusing on what they do best. Certainly
there will be overlap, and independent pro-
ducers can and should be encouraged. It is
my opinion however that independent pro-
ducers should focus on specialized, timely,
presentations rather than trying to create
“blockbusters” for wide distribution. 

The parallels to the film industry are
inescapable. By no means am I advocating
that we aspire to a “Hollywood” model. But
we could adopt beneficial ideas and strive to
avoid repeating that industry’s mistakes. The
greatest historical mistake was the slow
adaptation of a standard distribution system.
We have fundamentally overcome this limi-
tation, encouraging the rapid growth of the
full-dome medium. 

Still lagging, however, are the specifica-
tions that ensure that the immersive experi-
ence can be repeated consistently in multi-
ple venues. With conflicting requirements
defining black level, dome gain, and frame
rate, for instance, the audience experience
remains inconsistent. To my way of think-
ing, we need measurable specifications based
on human perception within the immersive
environment.

There is also tremendous opportunity in
the real-time environment, ranging from the
virtual universe to games, but we need to
establish guidelines for the future. The task is
significant and may span decades. I feel that
we should encourage adoption of open-
source codes and easily transportable mod-
ules for future software development. The
ideal architecture will allow for these mod-
ules to be improved and transported from
system to system far into the future. There is

precedence for this type of real-time com-
puter visualization standard in gaming, man-
ufacturing and research. It is wise for us to
borrow applicable ideas from these groups as
we move forward with creating our own
standards.

I hope that we can grow into a distinct
and recognized community, promoting
effective digital programming and improv-
ing scientific literacy. I hope that we can
maintain production excellence, scientific
accuracy, relevance, and timeliness. I hope
that through collaborative efforts we can
attract broader audiences and sustain ade-
quate funding for the long haul.

Dan Neafus
Gates Planetarium Operations Manager

Denver Museum of Nature & Science
2001 Colorado Boulevard

Denver, Colorado 80205 USA

*     *     *
Over the next decade, the impact of digi-

tal display technology on the planetarium
profession will be a significant democratiza-
tion of the creation, production, and subse-
quent pursuit of, and interaction with, full-
dome content. This change will thus chal-
lenge the profession by expanding focus
beyond geocentric astronomy, and will con-
tinue the growing trend towards stepping off
the Earth and taking an outside look in
approaching the exploration and study of
the known universe. In parallel there will be
a lateral extension of the focus beyond
astronomy and space exploration into more
broad-based, interdisciplinary learning and
entertainment-based content. 

By dramatically increasing the access to
dome-based display systems (heretofore
nearly exclusively called “planetariums”)
through portable domes, personal domes
and the refurbishment of the existing “brick
and mortar” star ball-based domes to digital
dome theaters, access to, and direct interac-
tion with, this new content will be much
more pervasive and compelling. Large plane-
tariums will continue to be the ultimate
draw for the public, but the real learning will
occur with personal tour guides (docents) in
the much smaller, adjunct personal or small
group-based digital dome theaters, where the
participants will have the chance to directly
interact and learn in ways that were impossi-
ble only a few years ago.

The true challenge for the planetarium
profession has not been, nor should it ever
be, the management of technology. Rather,
the profession should continue to demand
ever more usable, manageable and standards-
based technology, and expend the bulk of
their energy on the expansion and crystal-

(Please see FFoorruumm on page 56)



Analogies

Pioneer 10
When Pioneer 10 passed Pluto’s orbit in 1983, it was tracked by the 64-meter (210-foot) Goldstone radio antenna. The signal from the 8-watt
radio transmitter (the power equivalent to a Christmas tree light) had weakened to twenty thousand trillionths of a watt. If the signal from the
spacecraft could be collected and stored with one of the Deep Space Network radio dishes for 67 million years, the total energy collected would
not be enough to power a seven-and-a-half-watt night light for even one-thousandth of a second. [NASA Press Release 83-14 from Ames
Research Center.]

Stars as Grapefruit
If we imagine the Sun as a grapefruit and the next nearest star as another grapefruit over a thousand kilometers away, space probes could cover
the distance between them at the rate that grass grows.

Density of a Nebula
Imagine an ordinary drinking glass filled with hydrogen gas at room temperature and atmospheric pressure. Add half a thimbleful of ordinary
air and a few dust particles to provide some metallic atoms and other impurities. Now seal the glass and allow it to expand until it is as tall as
Mount Everest and some 3 kilometers across. The vastly expanded contents of the glass would then be fairly comparable in density and com-
position to the gas of a planetary nebula. Diffuse galactic nebulae are often 10 or 100 times more rarified than a typical planetary nebula. It is
only because gaseous nebulae are so extremely large that their light is perceptible to the astronomer. {Atoms, Stars, and Nebulae]

Sand vs. Stars
Q: Are there more stars in the universe than grains of sand on the beach? A: “There are far more stars in the universe than grains of sand on the
average beach,” said Neil D. Tyson, an astrophysicist at Columbia University in New York. “By the latest estimate, there are 1,000 times as
many.” He acknowledged, however, that all the grains of sand in the whole world would still presumably beat out stars. “The latest estimate for
grains of sand on the average beach is 1 quintillion, or 1 followed by 18 zeroes,” he said. “The latest estimate of stars of all known galaxies in the
visible universe is at least 1 sextillion, or 1 followed by 21 zeros. Grains of sand and beaches differ in size, but if the estimate of grains in the aver-
age beach at its full depth is too low, it might double or triple but would not increase by factors of thousands. Meanwhile we see enough of the
universe to be fairly confident of the estimate of the number of stars, and it won’t go down, it will only go up.” [New York Times, date not
known.]
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Eclipse 2006:
In A Different Light

by Lou Mayo and Carolyn Ng,

NASA/Goddard Space Flight

Center
Throughout time, eclipses have brought

people together. For some, it was out of fear
that the world was ending (ref: Mark Twain,
A Connecticut Yankee in King Arthur’s

Court). For others, it was out of excitement
that the cosmic engine was working and
they were some of the privileged – perhaps
even the chosen – few to view and celebrate
the event with celestial reverence. For others,
an eclipse is testimony to the incredible
beauty that our universe has to offer us. Still
others have congregated at mountain-top
observatories and in faraway places to use
the eclipse as a way to unlock the secrets of
our physical world to understand the laws
that create and maintain the universe.

On Wednesday, March 29, 2006, observers
in Brazil and parts of Africa, Europe, and Asia
will once again have the chance to experi-
ence one of nature’s most inspiring specta-
cles – a total eclipse of the sun. The next total
solar eclipse will not be until August 1, 2008.
The figure below shows the path of totality
for the March 29th eclipse as well as other
total solar eclipses through the year 2021.
Though the March 29 eclipse will not be visi-
ble in North America or Australia, observers
around the world can watch the eclipse
unfold through NASA TV broadcasts and
web casts from the path of totality. Infor-
mation on these broadcasts as well as NASA
eclipse resources for school teachers, scien-

tists, amateur astronomers, and informal
educators can be found at: http://sunearth
day.nasa.gov.

Please join us in helping
people the world over to
experience the wonder and
majesty of a total eclipse of
the sun.

Pluto mission in
queue to launch

NASA’s New Horizon’s
spacecraft has been delivered
to Cape Canaveral in prepa-
ration for a planned launch
to Pluto. The launch period
opens January 11, 2006. The
compact New Horizons
probe carries a payload of
seven science instruments

designed to examine the geology, composi-
tion, surface, temperature and atmospheric
structure of Pluto and Charon. New Hori-
zons will fly by Pluto and Charon in July
2015 (see graphic, below), and possibly con-
tinue on to explore Kuiper Belt Objects from
2016 to 2020. Follow the mission’s progress
at http://pluto.jhuapl.edu.

Stardust on its way home
On January 15, 2006, the Stardust space-

craft will return its precious cargo of inter-
stellar and cometary dust particles. Launch-
ed February 7, 1999, Stardust passed through
the coma of Comet Wild 2 on January 2,
2004, collecting cometary particles that may
provide clues to the composition of the
comet and perhaps even the formation of
our solar system. Comet Wild-2 is believed to
be relatively pristine since its orbit was
altered by Jupiter fairly recently, and the
comet had made only five trips around our
Sun when Stardust arrived. In contrast,
Comet Halley has passed our Sun more than
100 times, coming close enough to have
been greatly altered from its original condi-
tion. Since Wild 2 has passed the Sun only a
few times, it still has most of its dust and
gases and is believed to be in relatively pris-
tine condition.

On its way to the comet, Stardust also cap-

tured interstellar dust, including recently dis-
covered dust streaming into our solar system
from the direction of Sagittarius. These mate-
rials are believed to consist of ancient pre-
solar interstellar grains and nebular material
that includes remnants from the formation
of the solar system. Analysis of such fascinat-
ing celestial specks is expected to yield
important insights into the evolution of our
Sun, its planets, and possibly even the origin
of life itself. 

Stardust will drop off the sample return
capsule, which is expected to land about 3
a.m. Mountain Standard Time in Utah. After
delivering its payload, Stardust may be redi-
rected to use its instruments for additional
science at another target, a decision to be
made by NASA Headquarters at a later date.
Stay on top of developments at http://star
dust.jpl.nasa.gov.   C

Anita M. Sohus
NASA/Jet Propulsion

Laboratory, California
Institute of Technology
4800 Oak Grove Drive

Pasadena, California 91109
USA

(1) 818-354-6613
(1) 818-354-7586 fax

anita.m.sohus@jpl.nasa.gov

NASA Space Science News
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We have come to the end of an era. With
this December issue, John Mosley departs as
Executive Editor of our great journal. As
soon as I learned the news, I felt very sad that
we were to lose John from this important
role. Our flagship publication has been, and
always will be, a most important part of our
Society, and John’s superb work has taken it
from strength to strength.

John has his own parting words to our
membership in his column. We must
remember that John has been our Editor for
76 issues, and we must accept that, for him, it
is time to move on. I am sure that our mem-
bers all over the world will join me in pass-
ing on our heartfelt thanks to John for his
many years of wonderful work. He has con-
tinued to make every issue of our magazine
something to treasure. 

Our new Editor will take over beginning
with the March 2006 issue. I trust that all of
our contributors will continue to show the
same kind of support that they have shown
John over the years! 

In late September, the IPS Council met in
Beijing, China – at the superb Beijing Plane-
tarium. It was the first time that the IPS had
held a meeting in that country, and I was

most pleased with the result. While, unfortu-
nately, several affiliate representatives could-
n’t make it to the meeting, we had many
fruitful discussions in addition to seeing the
Planetarium itself and nearby observatories. 

Firstly, sincere thanks to Dr. Jin Zhu, Direc-
tor of the Beijing Planetarium; to Guo Xia,
Assistant Manager of the Information
Centre; to Associate Professor Situ Dong; and
to Assistant Translator Xin Liang. Thanks
also to several other staff members at the
Planetarium who were most attentive to our
needs throughout the meeting! 

The original Beijing Planetarium, with its
600 seats and 23.4-metre dome, opened in
1957. The new building, which opened early
this year, is immediately behind the original
one, to its south. It is a most striking build-
ing, with curves in its facade that are de-
signed to represent the curvature of space-
time due to general relativity. 

Inside the new building is a new dome
with a Zeiss ADLIP system. There is also a
‘4D’ theatre in which we were shown a 3D
presentation about dinosaurs and their
demise. The ‘fourth dimension’ was a combi-
nation of vibrating seats and the occasional
spray of water – in one case directly from a
dinosaur’s nose!

In addition, there is a ‘3D’ theatre, which
we saw on Sunday. It was a dinosaur-related
show along the lines of the Jurassic Park

story, complete with moving chairs that
formed an excellent motion simulator. It
was quite an experience! 

And, of course, we had a brief visit to the
original 1957 dome, still used for shows with
its 1970s Zeiss projector. We viewed the inte-
rior between the 10 am and 11 am shows; it
was impressive to see so many visitors there
on a Sunday morning!

The planetarium also contains a number
of astronomy exhibits. One that particularly

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

The Beijing Planetarium as seen from
above. All photos courtesy Martin
George unless credited otherwise.

IPS Council Members at the Old Beijing Observatory. From left are Carolyn
Sumners, Tom Mason, Thomas Kraupe, John Hare, Martin Bush, an Observatory
staff member, Milo Grootjen, Dale Smith, Martin George, Shawn Laatsch, Jon Elvert,
Chuck Bueter, Susan Button, Lars Broman, Lee Ann Hennig, Gerardo Trujillo,
Genevovo Silva, Paul Knappenberger, Dr Jin Zhu.
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appealed to me was the display about the
Sun, which contained a provision for a large
white-light projected view of the Sun,
together with hydrogen-alpha and other
solar images which are replayed on cloudy
days. On clear days there is even a projection
of the solar spectrum. 

A highlight of the weekend was a visit to
the Old Beijing Observatory. The array of
instruments on the roof, dating from the
seventeenth century, is a sight never to for-
get! The many instruments include a quad-
rant, a large celestial globe, and an armillary
sphere, all decorated in eastern style. As
always with such visits, many people un-
doubtedly would have liked to have spent
much longer there, but I’m delighted that
Council members were most pleased with

their visit!  Thanks
once again to Dr Jin
Zhu, in addition to
the staff of the Old
Beijing Observatory. 

Now to the Coun-
cil Meeting itself. A
significant item was
the decision on the
site for our biennial
conference in 2008.
Three potential hosts
had put in bids for
the conference: The
Morelia Planetarium
(Mexico),  the
Chabot Space and
Science Centre (Oak-
land, California) and the Adler Planetarium
(Chicago, Illinois). Council heard final pre-
sentations from each of the bidders, with
Gerardo Trujillo presenting for Morelia and
Paul Knappenberger presenting for Adler.
Alex Barnett, for Chabot, sent a fine DVD
promoting her bid.

Voting took place on Sunday, September
25, with the result that the Adler Planetari-
um in Chicago will be our host for IPS 2008.
The conference will run from June 15 to 20.
Congratulations to Paul Knappenberger and
the Adler Planetarium, and we look forward
to a wonderful conference! 

I’d like to offer my sincere thanks to the
unsuccessful bidders for their efforts and
encourage them to try again in the future.
It’s wonderful to see such support for IPS!

Moving on to other aspects of the Council
Meeting, quite a number of issues were dis-
cussed. While there are too many to go
through in detail here – the minutes will
appear in a future issue of the Planetarian –
there are a few points that I would like to
mention. 

One important issue that has come up

relates to the outreach activities of the IPS.
What exactly is the definition of ‘outreach’?
For example, a number of other professional
organisations combine education and other
forms of public outreach into one topic.
Liaison with other organisations can also be
seen as outreach. Indeed, with the near-com-
pletion of a formal memorandum of under-
standing between the IPS and NASA – which
will hopefully set the stage for more to come
with other organisations in the near future –
I see this as an important form of outreach in
the sense that we are making ourselves bet-
ter known to organisations. This can offer
mutual benefit. 

I am pleased to report that, during Octo-
ber, Past President Jon Elvert accepted my
invitation to become the new Chair of the
Outreach Committee, replacing Christine
Shupla who had left the position earlier in
the year. Many thanks to Christine for her
hard work on the committee! I look forward
to working with Jon in his new role to fur-
ther develop the Committee and address the
several abovementioned issues. 

Returning to the Council Meeting, I was
looking forward to dealing with the issues
relating to the Strategic Planning Report – in
particular, the Governance of our Society –
and the discussion certainly did not disap-
point. Clearly, Council members had given a
lot of thought to the way we run our
Society, and one point stood out very clear-
ly: there was quite strong opposition to any
change in the way we make up our Council. 

One of the suggestions in the Report was
that we move to a smaller, member-elected
board. Several Council members made the
point that this may be detrimental to the
international nature of the IPS. I perceived
that the feeling at the meeting was that such
a small board may end up being formed
largely from members from the USA. This
was interesting, in light of another point
made in the report: the comment that the
representation is ‘lopsided’ in that the USA
has seven regionals, whereas the rest of theCouncil Members during one of the sessions in Beijing. Photo Credit: Guo Xia.

The interior of the original Beijing Planetarium.

The IPS Officers at the Xinglong
Observatory.
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world has fifteen – despite the fact that the
majority of the membership is made up of
planetarians from the USA. 

In any case, it was decided that no action
be taken to change the makeup of Council. I
still had a concern, however, that there are
many planetarians who are IPS members
around the world but who have no Council
representation because they are not part of

an affiliate group. It was suggested, however,
that a possible solution to this may be to
establish ‘contact people’ who can represent
unaffiliated regions (or countries) and invite
them to Council Meetings (at their expense,
and without voting rights) as observers. I feel
quite positive about this suggestion, especial-
ly as it blends in with some of my activities
in recent years – together with those of oth-
ers – to reach out to other regions of the
world. I hope that this may begin as early as
the 2006 Council Meeting, and shall be
working toward that goal. Over the coming
months, I shall hopefully have visited one or
more of these regions once again with the
aim of holding some fruitful discussions – for
example, in Thailand, which I also visited in
May this year. 

There are clearly a number of other issues
to finalise with respect to the Report, and I
look forward to these being resolved soon.
One of the decisions made in Beijing was to
re-establish the Strategic Planning Commit-
tee, but even so, much wider input will still
be appreciated! 

On the subject of reaching out to other
regions of the world, I am very pleased with
the Beijing Council Meeting for another rea-
son. We have received some very positive
comments not only from Dr Jin Xhu,
Director of the Beijing Planetarium, but also
from Ms Guo Xia, who was also so support-
ive of our Meeting and spent a good deal of
time with us. She has provided important
assistance in updating the IPS Directory,
improving our knowledge of Chinese plane-
tariums and the number of them in exis-
tence. I have had a number of conversations
with Ms Guo since the meeting and she is
very enthusiastic about the IPS. I am hoping
that our efforts may lead to a Chinese affili-
ate before very long! 

Following the Council meeting, Council
members spent a day and a half on an excit-
ing tour of the region north and east of
Beijing, stopping off at two observatories and
part of the Great Wall of China. 

First stop was the Huairou Solar Observa-
tory, which lies in a lovely setting beside a
lake, a few kilometres from the town of
Huairou itself. A solar telescope on a tall
building is exposed by its dome retracting on
tracks, and the solar images – at several differ-
ent wavelengths – are viewed and analysed
in the building below. 

After a wonderful lunch at the nearby
town of Miyan, we proceeded to the Simatai
section of the Great Wall of China, and spent
over two hours there before proceeding to
the city of Xinglong in preparation for our
visit to the Xinglong Observatory the fol-
lowing morning. 

The Xinglong Observatory is one of the

many field stations of the National Astro-
nomical Observatories of China (NAOC). It
includes several fine instruments. The largest
telescope is the 2.16-metre reflector, which
we were shown, in addition to the 60cm/
90cm Schmidt. We were pleased to learn that
Dr Jin Zhu has done a lot of work on this
instrument, so far having used it to discover
over 100 asteroids. 

Our tour ended with a return to Beijing
early on Tuesday afternoon. Thanks once
again to Ms Guo Xia, who joined us on the
tour, together with two other staff members
of the Beijing Planetarium. They all worked
to make our trip an unforgettable experi-
ence! 

Turning to another matter, just before the
Council Meeting my thoughts were directed
to the tragic events in the southern USA.
Hurricane Katrina affected the lives of a
number of planetarians and I thank the sev-
eral people from that area who kept in touch
with the worldwide planetarium communi-
ty with updates on the situation there. After
the floodwaters had receded in mid-
September I emailed all of those planetaria
for which I had email addresses to see how
they were getting on. I had a few replies, but
was sorry that some emails bounced. I am
pleased to know that many planetaria
escaped with little or no damage, but my
deep condolences go out to those who did
suffer damage to their planetaria or homes,
or who had loved ones or friends whose lives
were affected by the tragedy. 

On to brighter things. Many members will
be aware of the controversy which is raging
in the USA and other parts of the world in
relation to ‘Creationism’ and ‘Intelligent
Design’. It was felt that this is an issue related
to the IPS, because in our domes we typically
have sound scientific presentations which
can be seen to oppose these ideas. To this
end, I asked Publications Committee Chair
Dale Smith to produce a document on this
subject, and I am delighted to say that the
result of this is a fine statement from the IPS
on the Age of the Earth. It includes a good
deal of scientific rationale and nicely incor-
porates our astronomical knowledge. By the
time this issue arrives, it will be available on
the IPS website. Many thanks to Dale and to
the several others who provided input. 

Finally, I’d like to take this opportunity to
wish all planetarians and their families a
very Happy Christmas and New Year, and all
the very best for 2006! Here in Tasmania, it
will be summer, but for many of us in the
northern hemisphere I am sure that it will be
quite cold. I hope that the northern winter is
not too uncomfortable, and that there are
many clear – although crispy – winter nights
for some wonderful stargazing! C

The solar telescope at Huairou, north
of Beijing.

The 2.16-metre telescope at the Xing-
long Observatory.
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Tenth Annual Boeing Writing Contest

The Griffith Observatory, in the interest of stimulating the flow of information between scientists, science writers, and the public,
proudly announces the sponsorship by Boeing of an annual offering of awards for the best articles in astronomy, astrophysics, and
space science. The stipulations are as follows:
*  Awards will be made on March 15, 2006, for the articles which best communicate to the average reader, material of current or histori-

cal interest in astronomy, astrophysics, and space science.
*  Articles must be a minimum of 10 pages and a maximum of 15 pages in length, typewritten, in English, double-spaced, and accompa-

nied by a brief biographical sketch of the author. At least two finished, camera-ready ink diagrams, graphs, or photographs, ready for
publication, must be included. The author’s name should appear only on a cover sheet and not on the pages of the article itself. 

*  The cash amounts of the awards are: 
$1000 First Prize;  $350 Second Prize;  $200 Third Prize;  $150 Fourth Prize;  $50 Honorable Mention

*  All articles must be postmarked by DDeecceemmbbeerr  3311,,  22000055. The contest is open to all interested persons (Griffith Observatory and Boeing
employees excepted). 

*  All winning articles become property of the Griffith Observatory. The winning articles will be published in the Griffith Observer. 
*  Previously published articles will not be accepted. 
*  Any number of articles may be submitted to the contest by one person, but only one prize will be awarded to a winning author. 
*  Judging will be done at the Griffith Observatory, and the decision of the judges is final. Each entry is judged anonymously so that the

author’s identity is unknown to all of the judges. 
Address all articles to:

Awards Committee
c/o Griffith Observatory
2800 East Observatory Road
Los Angeles, California 90027

Full rules are posted at: http://www.GriffithObs.org/Observer.html, or call (323) 664-1181.
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Digital Frontiers
This is our second special topic issue with

four invited papers on Digital Domes and
Future of Planetariums. Carter Emmart, the
“Von Del Chamberlain” of fulldome interac-
tive storytelling, shares his vision for guest
lectured, tele-collaborative immersive pre-
sentations, interactive instruction, and dis-
cussion. Carter and other digital dome story-
tellers and pioneering the movement away
from straight pre-rendered shows to the
more traditional planetarium style of inter-
active storytelling – backed by a powerful
digital database, real-time simulations, and
wideband interconnectivity. Chris Fluke and
Paul Bourke of Swinburne University of
Technology in Melbourne, Australia discuss
the advantages of single-projector fulldome
projection over multi-projector systems. In a
separate article Paul goes on to describe in
detail their mirror-based system which is
simple, inexpensive, and especially well suit-
ed to small domes and portables. And Mark
Matthews from independent fulldome con-
sultant Visual Acuity Ltd. discusses digital
domes and the viewer experience.

Please keep the fulldome papers coming.
This is a great time to help define what digi-
tal technologies can and should do (or
should not do) for planetariums. Debate is
healthy and instructive and we’ll all be the

better for it. Also don’t forget to check out
Steve Tidey’s Forum responses earlier in this
issue to the topic of fulldome video.

This past year was witness to a flurry of
activity in the fulldome world. Here are
some of the highlights. 

Spring was kicked off by the MAPS confer-
ence, held at the Fels Planetarium in Phila-
delphia, Pennsylvania. The conference was
host to several fulldome vendor booths and
demonstrations, including Sony’s new SRX-
R110 4096x2160 pixel, 10,000 lumen liquid-
crystal-on-silicon (LCoS) projector. The pro-
jector was projected over a portion of the
Fels’ dome by Sky-Skan who is reportedly
working on a fulldome version of the system
utilizing two projectors.

DomeFest 2005 kicked off the summer
with their third annual “fiesta de la dome” at
the Lode Star Astronomy Center in Albu-
querque, New Mexico, USA (see Jennie
Zeiher’s article “DomeFest 2005,” Planetarian,

Vol. 34, No. 3, Sept. 2005). In addition to
many excellent fulldome art pieces (see
www.domefest.com), we screened Molecu-
larium: Riding Snowflakes, a computer ani-
mated program that introduces the concept
of atoms and molecules in an entertaining
way with catchy songs and colorful charac-
ters.  Produced by the Rensselaer Nano-
technology Center, in cooperation with
Nanotoons, Molecularium is one of the
finest children’s educational fulldome pro-
grams, with an engaging story, catchy tunes
and colorful characters that appeal to all
ages. We also saw a preview of IMAX direc-
tor/producer John Weiley’s first fulldome
project Heart of the Sun. John’s pioneering
interest in this new medium bodes well for
us all. 

The ACM/SIGGRAPH conference, held on
July 30th to August 4th, featured two dome
installations (www.siggraph.org/s2005).
Upon entering the SIGGRAPH registration
area, attendees were treated to the Full-Dome
Animation Theater sponsored by Sky-Skan,
featuring clips from DomeFest 2005 with

Ed Lantz
Visual Bandwidth, Inc.
1290 Baltimore Pike,

Suite 111
Chadds Ford, Pennsylvania

19317 USA
ed@visualbandwidth.com

Digital Frontiers

Immersive Cinema Workshop leaders enjoying Espinho’s shopping district (from
left to right: Robin Sip, Ian Dyer, Tim Florian Horn, Staffan Klashed, Ed Lantz, and
Michael Daut). Photo Courtesy David McConville.
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DigitalSky on a 9.1-meter dome. The theater
was part of SIGGRAPH’s Computer Anima-
tion Festival chaired by Samuel Lord Black.
Another dome installation at NVIDIA’s
tradeshow was presented in cooperation
with Elumenati (www.elumenati.com). A
variety of content was screened including
scenes from Sonic Vision, Passport to the
Universe, and Search for Life from AMNH’s
Rose Center for Earth and Space, Molecular-
ium, Scott Hessels and Gabriel Dunne’s
Celestial Mechanics (www.cmlab.com),
Uniview from SCISS (www.sciss.se), and the
Elumenati’s Optical Nervous System.

Across the pond, the first Immersive
Cinema Workshop was held September 12-16
at the Navigar Foundation’s Centro Multi-
meios de Espinho located in the coastal city
of Espinho, Portugal. The beautiful facility
includes a planetarium, large format film
theater,  astronomical observatory and
library, and exhibition gallery. A temporary
definiti fulldome system was provided by
Sky-Skan Europe. In addition to the work-
shop material and screenings, Mirage 3D
debuted their new fulldome program
Origins of Life, long time dream of Robin Sip.
The show features photorealistic renderings
chronicling the evolution of life on earth.
The Navigar Foundation also showed ex-
cerpts from their ongoing fulldome produc-
tion Camping with the Stars, produced in
cooperation with Appia Films. Appia is using
a unique rendering technique that repro-
duces a 2D cell animation style that was used
in the original slide-projector version of the
show.

The week-long Immersive Cinema work-
shop was attended by 18 students from 8
countries. Instructors included: David Mc-

Conville, The Elumenati; Ed Lantz, Visual
Bandwidth, Inc.; Harald Singer, Livinglobe;
Johan Gijsenbergs, Sky-Skan Europe; Michael
Daut, E&S; Robin Sip, Mirage 3d; Staffan
Klashed, Sciss ab; Tim Florian Horn, Ham-
burg Planetarium; and Ian Dyer, Seos, Ltd.
Selected workshop notes are available on the
website at http://fulldome.multimeios.pt. In
addition to an excellent course, the work-
shop proved to be a major networking
opportunity for the European fulldome
community. Workshop organizers encour-
aged lengthy dialog and debate regarding
the impact of fulldome technologies on
planetariums. Topics ranged from fulldome
projection systems, pre-rendered and real-
time 3D production, audio production, cine-
matic live-action, alternate fulldome venues
and the history of immersive spaces. Many
thanks to Navegar Foundation organizers
António Pedrosa, Pedro Russo, Luís Calçada,
Mariana Barrosa and all the lecturers and
attendees. We hope this is the beginning of
an annual European gathering for the full-
dome community.

The IPS Fulldome Committee hosted a
series of three industry forums and standards
meetings led by Ryan Wyatt and myself. The
DomeFest meeting attracted a number of
fulldome artists and producers. In addition
to advancing the developing standard for
mastering and distributing fulldome pro-
grams, other needs were discussed including
an IPS Guideline for Full Dome Production.
This document would include guidelines for
producing pre-rendered and real-time pro-
gramming, including quality standards, mar-
ket analysis, sample budgets and more. 

This meeting was followed by two similar
fulldome meetings, one at the Western

Alliance Conference (DMNS in Denver, Colo-
rado), and a second at the Immersive Cinema
Workshop (Espinho, Portugal). Catch up
with the latest on these fulldome meetings
at Ryan Wyatt’s website http://research
.amnh.org/users/wyatt/Community. 

On October 16th Ryan Wyatt led a “Future
of Fulldome” panel at the Association of
Science Centers (ASTC) at the Science
Museum of Virginia. Panelists included Dr.
Jeffrey Kirsch (Executive Director of the
Reuben H. Fleet Science Center in San Diego),
David Beining (Director of the LodeStar
Astronomy Center in Albuquerque), and
Alex Barnett (Director of the Chabot Obser-
vatory and Science Center in Oakland). The
emphasis was on a CEO-level understanding
of the fulldome medium in planetariums.
The session was recorded, so if you’d like
your CEO to listen to it, you can buy it on-
line at http://www.conventionrecordings
.com.

Also at the ASTC conference, Spitz, Inc.
presented its second Fulldome Video Show-
case at the Science Museum of Virginia’s 23-
meter diameter Ethyl IMAX Dome Theater.
The 75-minute showcase launched Big
Screen Day at ASTC. The theater was tem-
porarily fitted with Spitz’s ESky II fulldome
video display system. Presentations included
scientific visualizations, show trailers and
excerpts, and experimental music and art
productions and utilized the theater’s sur-
round-format audio system.

At last count on the Fulldome Compen-
dium ONLINE! (www lochness.com) there
were 161 fulldome theaters worldwide, with
80 of these in the U.S. The number of full-
dome theaters now outnumbers the number
of IMAX Dome theaters in the world!           C

More Analogies

Stairweb to the Stars
The web spun by some spiders is so extremely fine and light that a half-kilogram (a single pound) of it would stretch all the way around the
Earth at the equator. It would take about 5 kilograms (10 pounds) of such spiderweb to reach the Moon, and about 1,700 kg (3,700 pounds) to
traverse the 150 million kilometers (93 million miles) to the Sun. To reach the planet Pluto would require about 67,000 kg (74 tons) of web. But
how much web would it take to reach Proxima Centauri, the nearest star? The answer, it turns out, is over 450 million kg (500,000 tons)! This
amount could be carried by a train with 10,000 gondolas, with each car containing 45,000 kg (50 tons). At 13 meters (44 feet) per car, this would
make a train over 134 km (83 miles) long, which could only be pulled by the combined efforts of over 160 diesel engines. The total length of the
160 engines would be over one and one-half kilometers (one mile). We have made no attempt to calculate how many spiders would be
required to spin so much web nor when placed end to end, how far they would extend. [Ref: Irving, Edward, How to Know the Starry Heavens,
1904, pp. 74-75; figures updated by Ronald Oriti and published in the Griffith Observer, December 1975.]

Playing Cards to the Moon
If the thickness of a playing card equals the distance from the Earth to the Moon, you would need 30 kilometers (20 miles) of playing cards to
equal the distance to Alpha Centauri.

Stars as Salt
A grain is salt is 0.5 mm in diameter. If our Sun were a grain of salt, the Earth would be 5 cm distant and the stars typically 12 km apart (1 light
year = 3 km) . The speed of light at that scale is 6 mm per minute. A box of salt holds 5 million grains; it would take 200,000 boxes of salt for the
number of grains to equal the number of stars in the Milky Way (1/2 trillion), and that much salt would fill one-half of an Olympic swimming
pool.  [Thanks to Richard Terrile of NASA’s Jet Propulsion Laboratory.]
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IPS in China:
I am sure our President, Martin George,

will tell you all about the excellent Council
meeting in Beijing. I would like to express

my deepest gratitude to Martin and the rest
of the Council for an excellent and produc-
tive meeting. And I would also especially like
to extend a huge thank-you to Dr. Jin Zhu,
Director of the Beijing Planetarium, and his
staff for being such gracious hosts. During
this meeting we became aware of several
hundred planetariums operating in China,
and we certainly extend a welcoming hand
from IPS to all of those colleagues! 

Just let me mention two specific items for
those people who are interested in portable
planetariums. In speaking of my interest in
the situation of mobile planetariums in
China with Xia Guo, Deputy Director of In-
formation Center & Senior Engineer at the
Beijing Planetarium, I discovered that port-
able planetarium projectors are now being
manufactured and sold in China.

The Chengdu Guangming Astronomical
Instruments Co. Ltd. (No. 1 Jinguang Road,
Xindu District, Chengdu 610500, China;
Phone: 028-83047581 or 028-83047019; FAX:
028-83047428; email: jdtw@chinajindu.com;
Website: http://www.chinajindu.com/doce/
about.htm) is working in cooperation with
Spitz (USA) and GOTO (Japan) to produce
planetarium projectors. The portable projec-
tor they are producing and selling is the

GOTO NEX.
I also learned from Carolyn Sumners (Rice

University, 6100 Main Houston, Texas 77005
USA; Website: http://www.rice.edu; email:
csumners@hmns.org) that e-Planetarium
Airlock Vestibule Domes (that are made in
Shanghai) are currently being marketed and
sold with the e-Planetarium digital planetari-
um system (Methuen, Massachusetts; phone:
1-978-662-3099; email: contact@e-planetar
ium.com; Website: http://www.e-planetar
ium.com/domes.htm)

Impressions of China:
The overwhelming feeling that persisted

during my visit to China was that the coun-
try is plunging headlong, full speed, into the
future. They are purposefully building an
infrastructure that supports education, busi-
ness, manufacturing, and tourism in the big
cities. They know that much still needs to be
done to avoid leaving the folks in the coun-
tryside behind as the major cities become
centers of wealth, and to avoid the environ-
mental damage that an industrial revolution
can create. 

Everywhere we went the people we met
were exceedingly friendly and helpful. I am
still processing the multitude of impressions
and experiences!

Heavenly Mathematics: Cultural
Astronomy: 

“Gary W. Burgess” (122 Meadow Drive,
Central Square, New York 13036-2155 USA;
phone: 1-315-668-7412; email: gburgess@
powerfcu.net) knows my special interest in
the cultural history and stories of astrono-
my, so he sent me information about a web-
site he knew would intrigue me: http://www
.math.nus.edu.sg/aslaksen/teaching/heaven
ly.shtml.

I think you too will find enough interest-
ing links and pictures to explore for hours on
this page! The course described here is just
one of several general education modules at
the National University of Singapore (10
Kent Ridge Crescent, Singapore 119260).

First European Workshop for
Digital Planetariums/Theatres:

I saw this title in an email on dome-L and
two things struck me:

1. It is interesting to hear that there is a
nice collaboration developing among plane-
tarians who have digital systems or who are
considering getting one.

2. It is a real sign of the times that we are
recognizing the dichotomous nature of plan-
etariums today … planetariums/theatres. This
is especially true in the big domes and is also
slowly affecting the small and even portable
domes.

Mario Di Maggio (Planetarium at Think-

Susan Reynolds Button
Quarks to Clusters

8793 Horseshoe Lane
Chittenango, New York

13037 USA
(1) 315-687-5371

(1) 315-432-4523 (fax)
sbutton@ocmboces.org

Mobile News

This picture, taken from the top of
the Oriental Pearl Tower, shows the
radical change of Shanghai into a
modern financial city.  Photo by
Susan Button.

Reconstructing and preserving an-
cient artifacts and buildings: This
marble sundial is located in the
restored Forbidden City. During the
six months from the spring equinox
to the autumnal equinox the gradua-
tions on the surface, the “north of
the equator” side, of the dial indicate
the time. The graduations on the
back of the dial indicate the time
during the other six months. The
placing of the sundial symbolizes
that the emperor had the highest
power … to grant time to all the peo-
ple in the country. Photo by Susan
Button.
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tank, Birmingham Science Museum, UK;
email: supermariodimaggio@yahoo.com)
sent the posting on dome-L. Mario explain-
ed, “I was privileged to be only one of three
UK planetarium professionals to attend the
first European Workshop for digital plane-
tariums (http://fulldome.multimeios.pt) in
Espinho, Portugal. Apart from superb presen-
tations on the history and theory of dome
visualisation, workshop participants enjoyed
fabulous practical sessions on how to create,
develop and assemble fulldome shows for
education and entertainment. We were
addressed by both creative experts from the
top planetarium manufacturers, as well as
independent visualisation specialists, film
producers and software designers.”

Mario goes on to say, “The fulldome com-
munity has taken off in earnest and you can
join for free and stay in touch with develop-
ments at www.fulldome.org.”

A complete set of the workshop papers
and PowerPoint presentations are available.
If anyone is interested in copies, please get in
touch with Mario.

What’s New With Portable Digital
Planetarium Projectors?

DDiiggiittaall  SSTTAARRLLAABB  
On October 7, 2005, Jane Sadler (President,

Learning Technologies, Inc., 40 Cameron
Avenue, Somerville, Massachusetts, 02144,
USA; telephone: 1-800-537-8703 or 1-617-628-
8606; email: STARLABlti@aol.com; Website:
http://www.STARLAB.com) released infor-
mation about LTI’s new all-in-one digital
planetarium projection system for use in
portable and small fixed domes. It is called
Digital STARLAB.

Digital STARLAB was developed through a
grant from the National Science Founda-
tion’s Small Business Innovative Research
(SBIR) program. LTI states, “It features a cus-
tom fisheye lens (patent pending) creating
small bright stars that remain spherical right
down to the horizon. Its contrast creates a
truly black background making the star
images even more realistic. The starfield cov-
ers a full 180º on the dome without any
cutouts or blind spots along the horizon. The
projector is compact and lightweight and is
therefore, easily transported and/or stored.”

The laptop interface, powered by a cus-
tomized version of the Spitz planetarium
software called STARLAB Starry Night Dome
from Imaginova, allows you to choose from
a set of pre-scripted lessons designed to meet
national science standards, or you can design
your own presentations. Pre-scripted curricu-
lum modules, based on Learning Tech-
nologies’ existing teacher-created lessons,
will be available on an ongoing basis to
enable users to run planetarium programs
via HTML-linked pages that include global
cultural constellations. The first full unit is

based on Astronomy of the Americas from
Volume 11 of Planetarium Activities for
Student Success. It explores five American
peoples and their knowledge and beliefs.

As you read this column, Digital STARLAB
will have already made its premier at the
Association of Science-Technology Centers
(ASTC) conference, the three Area USA
National Science Teachers’ Association con-
ferences in Hartford, Chicago and Nashville,
as well as the Great Lakes Planetarium Asso-
ciation (GLPA) conference. Look for other
demonstrations at regional, national, and
international conferences. 

DDiiggiittaarriiuumm  AAllpphhaa  
Karrie Berglund (Director of Education,

Digitalis Education Solutions, Inc., PO Box
2976, Bremerton, Washington 98310 USA;
phone: 1-360-616-8915:  http://Digitalis
Education.com) writes: “Digitalis Education
Solutions, Inc. recently added many new fea-
tures to its Digitarium Alpha portable digital
planetarium projector. The greatest change is
the addition of a scripting feature which
allows the playback of recorded actions.
Educators can create and refine their own
shows or short segments on a PC using
Stellarium, the open source planetarium
software used in the Digitarium Alpha pro-
jector. Scripts can even include a sound track
for a complete prerecorded program.”

“Scripts allow educators to automate
actions that are frequently performed,
tedious to set up, or impossible to perform
live. As an example, a script could overlay
and move images on the sky to simulate an
aurora, something that cannot be done man-
ually without access to an appropriate full-
dome video. Scripting also allows customiza-
tion of certain aspects of the projector, such
as adding a custom landscape, and gives users
finer control over the simulation software.”

“Other new features of note include
Chinese and ancient
Egyptian constellation
outlines and labels, and
simulation of lunar
eclipses.”

Two PIPS Meet-
ings in August:

Reed Varian and
Janice Nieto (6344 Or-
chard View Drive SE,
East Canton, Ohio 44730
USA; phone: 1-800-704-
4338 or 1-330-488-0801;
FAX: 1-330-488-0928;
email: varian@voyager
.net) arranged and host-
ed a meeting of Power-
ful Interactive Planetar-
ium Systems (PIPS) on
August 4th and 5th for
educators primarily

interested in using a portable or small sta-
tionary planetarium to present participatory
lessons. The meeting was held at the Kent
Independent School Dist., Educational Ser-
vice Center Building, 2930 Knapp NE, Grand
Rapids Michigan, 49525 USA.

During this two-day meeting participants
were able to network and share ideas as well
as participate in three interactive planetari-
um lessons that were held in the STARLAB:
Celestial Motions, Interactive Techniques
Under the Dome and Mythology With a
New Twist.

On Thursday afternoon we were the
guests of the Roger B. Chaffee Planetarium.
Dave DeBruyn, planetarium director, and his
enthusiastic and capable staff gave us a very
special presentation and behind-the scenes
look at the planetarium. The planetarium
seats 145 people and uses a Digistar II projec-
tion system. We were privileged to view sev-
eral excerpts from some of their fantastic
astronomy presentations and some awesome
special effects. This planetarium will host the
2005 Great Lakes Planetarium Association’s
40th Anniversary Conference on October
19–22, 2005. 

Steven LJ Russo, Planetarium Manager of
the Suits-Bueche Planetarium, and Megan
Dominguez, Planetarium Educator (Schenec-
tady Museum & Suits-Bueche Planetarium,
15 Nott Terrace Heights, Schenectady, New
York 12308 USA; Phone: 518-382-7890 ext.
253; email: russo@schenectadymuseum.org)
were our hosts for a PIPS Meeting on Mon-
day, August 22, 2005.

The program for the day included a 30-
minute “collections area” tour, a demonstra-
tion of a “Star Time” classroom lesson by
Megan, handouts of Hubble material such as
20 x 25-cm color photos of the Whirlpool
and Eagle Nebulae, and a 30-minute Hubble
Vision planetarium program. Participants

These planetarians are connected by the “yarns” they
told during a lesson, Mythology With a new Twist, under
the STARLAB dome. Left to right: Herman Miller,
Patricia Murphy, Susan Button, Ed Zovack, Becky Jauch,
Linda Janesz; in front: Reed Varian; missing: Cynthia
Keeling. Photo by Susan Button.
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also saw demonstrations and they experi-
mented using the STARLAB planetarium as a
laboratory for observing, predicting, and
recording changes due to the rotation and
revolution of the earth and/or changes in
latitude.

The current Schenectady Museum & Suits-
Bueche Planetarium opened in 1970 (the

original museum opened in 1934) with a
Spitz A1 that was replaced in 1977 with a
Spitz A3P. Renovation done in 2003 included
the installation of a new East Coast Controls
Automation System, 21 new Kodak Slide
Projectors, RGB and LCD video projection,
15+ special effects projectors, constellation
projectors, DVD, S-video, CD/cassette, NASA-

TV, and a new cove lighting system. Two
107-cm plasma screens were placed
above the planetarium entrance to show
DVD’s, video, and live NASA-TV.

The Museum is the official depository
for General Electric’s entire 1.5 million-
photo collection about the development
of electricity across North America. The
Collection also contains the largest
amount of General Electric artifacts
located anywhere.

You can hold your own PIPS meeting
for your region. It is an inexpensive way
for you to encourage small and portable
dome colleagues to:

1. Hear the latest about astronomy and
space science.

2. Share successes.
3. Network.
4. Learn from colleagues

Signing Off!
Please contact me for answers to your

questions about how you can organize a PIPS
meeting or to notify me of any special
events you are holding. Let us know the
news from your part of the world!                 C

Seventeen planetarians share ideas and expertise during a PIPS meeting at the
Schenectady Museum & Suits-Bueche Planetarium. Photo by Susan Button.
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Please liberally apply sun screen, SPF 45 or
higher if you are going to read this chapter
outside. On the whole the text would satisfy
Amenhotep IV in his latest reincarnation.

Dr, Zirker is astronomer emeritus and for-

mer director of the National Solar Observa-
tory, USA. He spent more than a dozen years
as professor on the faculty of the University
of Hawaii, and he participated in the devel-
opment of Mauna Kea as an observing site.
His experience as a researcher, knowledge of
modern solar physics, and enthusiasm for

the subject are well communicated. He
shares the solar astronomer’s wry joke that,
“Everything really interesting on the sun
either happens during the night or on the
back side of the sun.” C

(RReevviieewwss, continued from page 39)

lization of the newly available metaphors
for learning and entertainment that can be
offered within the architectural and techni-
cal bounds of a digital planetarium. 

Richard Zobel
Visual Acuity Limited

Castle House
Sea View Way, Brighton

BN2 6NT, England

*     *     *
In a Star Trek: The Next Generation episode

entitled ‘11001001’ (I’m amazed I remember
that title, but then my brain’s full of useless
information) an alien race called the Binars

were featured. Their world was totally con-
trolled by digital technology and computers.
We’re not at that stage – yet. But at some
point over the next few decades as a profes-
sion we’ll use digital technology to finally
settle on what it is that we want a planetari-
um (or whatever we eventually choose to
call them) to represent in the 21st century,
and what it is we want them to do. Setting
out the broad guidelines at this early stage
will save us all a lot of head scratching and
frustration in later years, so I encourage
everybody to continue this debate online
and at conferences. With hindsight, we may
realise that today we’re going through the
most important phase of our profession’s
long and distinguished history, so we need to

make the right decisions.
Here’s the topic for the next Forum: 

AAssttrroonnoommyy  bbyy  iittss  vveerryy  nnaattuurree  ccoovveerrss  aa
wwhhoollee  uunniivveerrssee  ooff  ttooppiiccss,,  wwhhiicchh  wwee
nneeeedd  ttoo  hhaavvee  vvaarryyiinngg  ddeepptthhss  ooff  kknnoowwll--
eeddggee  aabboouutt  iinn  oorrddeerr  ttoo  ppuutt  sshhoowwss
ttooggeetthheerr  aanndd  aannsswweerr  qquueessttiioonnss  ffrroomm  tthhee
ppuubblliicc..  SSoo  wwhhaatt  aarree  yyoouurr  ffaavvoouurriittee  ttoopp--
iiccss  ttoo  ttaallkk  oorr  wwrriittee  aabboouutt,,  aanndd  wwhhyy??

The deadline for your considered thoughts
is January 9. 

Right, that’s it for now, I’m off to NASA to
negotiate a discount on their $20m price tag
to get on the ISS … C

(FFoorruumm, continued from page 42)
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This column marks the end of 10 years’ -
40 issues of the Planetarian - collaboration
with John Mosley in our roles as him, the
editor, and me, one of his associate editors.
John is warmly thanked for all support dur-
ing these years, and I wish you good luck as
editor emeritus. At the time of writing, I
don’t know who will replace you, but I wish
the new editor welcome and look forward to
collaborating with you, whoever you are!

The International News column is depen-
dent on contributions from IPS Affiliate
Associations all over the world. Many thanks
Bart Benjamin, Tony Butterfield,
Gail Chaid,  Pierre Chastenay,
Martin George, John Hare, Donna
Pierce, Loris Ramponi, and Eduard
Thomas for your contributions.
Special thanks are due to Loris
Ramponi, who contributes the
Calendar of Events. You are wel-
come back with new reports, and I
look forward to contributions
from other associations as well.
Upcoming deadlines are 1 January
2006 for Planetarian 1/6 and 1
April for 2/6.

Australasian Planetarium
Society

The Australasian Planetarium
Society held its 2005 meeting in
Auckland, New Zealand, at the

Stardome Planetarium, on 13-14 August. The
meeting attracted an attendance of about 30
people from planetariums and related groups
in Australia and New Zealand. After a Satur-
day morning welcome by Catherine Har-
land, Chairman of the Board of Stardome
Observatory, the business meeting was held.
This was followed by a day and a half of fine
talks and demonstrations, both in and out-
side the dome. Several vendors were present
and their presentations, together with those
from other individuals and groups working
in the planetarium field in Australasia, made
for a most interesting and varied meeting.

All presentations were very enjoyable, and
one that was discussed at some length is fea-
tured earlier in this edition of the Planetari-
an: the spherical-mirror projection system
that was presented by Paul Bourke of Swin-
burne University in Melbourne.

The meeting also gave many people the
chance to see Auckland’s Stardome Planetar-
ium for the first time. There had long been
an observatory on the site, and it was in 1997
that the planetarium, with its Zeiss ZKP3
projector, was built. It is in a lovely setting
on the slopes of One Tree Hill. If you are vis-
iting Auckland, you are strongly recom-
mended to make sure you pay them a visit!

Australians are also gearing up for Mel-
bourne’s IPS2006! By now, all planetarians
should have received their registration
packs, which were sent out in late October.
Our Local Organizing Committee and Steer-
ing Committee have been working hard to
ensure that IPS 2006 is a great success.
Everyone ‘down under’ is looking forward to
welcoming their colleagues from around the
world. A big attraction, of course, will be the
view of the southern hemisphere winter sky,
which is truly spectacular!

Canadian Association of Science
Centres

The Planétarium de Montréal has a brand-
new show for four- to six-year-olds: Draco,
the Celestial Dragon. Draco is scheduled to
play in French and English until at least June
2006. The show has been running strong
since it opened, and Draco’s future looks
bright. The Planétarium de Montréal’s spe-
cial show for the winter holidays, Season of
Light, also opened in mid-November. In
addition, the staff is currently adapting a
show from Chicago’s Adler Planetarium,
Clouds of Fire: The Origin of Stars. André
Grandchamps, astronomer at the Plané-
tarium de Montréal, is in charge of this pro-
ject, which includes translating the text
from English and recording the narration in
French. Clouds of Fire will open at the end of
January. Contact: Pierre Chastenay at chast
enay@astro.umontreal.ca.

The Manitoba Planetarium celebrated the
close approach of Mars with a series of tele-
scope observing sessions, a planetarium pro-
gram, and a science gallery exhibit. The plan-
etarium show focused on observations of
Mars through telescopes and spacecraft in
the past, present, and future, while the
exhibit looked towards potential human
exploration of the Red Planet. The planetari-
um staff is also involved in producing a new
program to open in February 2006 which
aligns with the Grade 9/Senior 1 science cur-
riculum. Contact: Scott Young at scyoung@
manitobamuseum.ca.

In Calgary, the TELUS World of Science
presented a series of nightly Discover Mars
live lectures in the Discovery Dome theatre
during the two weeks surrounding the close
approach of Mars at the end of October and
early November. These nights followed a
successful format established in the past
with special astronomy and space events,
where a locally-produced live presentation

was coupled with either night sky
viewing or a NASA-TV feed. In this
case,  the Observing Deck was
opened up after the lecture for
viewing of Mars though the big
20-cm refractor and smaller tele-
scopes.  Through late 2005 the
principle production work in
Calgary was devoted to a new fed-
erally-funded planetarium show
about astrobiology, tentatively
titled Is Anybody Out There? This
joint production among the plane-
tariums in Vancouver, Calgary,
Winnipeg and Montreal is being
written and coordinated by the
Calgary Theatre. Contact: Alan
Dyer at alan.dyer@calgaryscience
.ca.

For the fall of 2005, production

Lars Broman
Dalarna University

SE 791 88 Falun, Sweden
+46 2310 177

lbr@du.se
www.sciencecommunication.se

International News

APS members at the meeting at the Stardome Plane-
tarium in Auckland on 2005 August 14. Photo by Martin
George.
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work at the H.R. MacMillan Space Centre
included the creation of a new presentation
for the science demo theatre (Ground
Station Canada), entitled Space: A Dangerous
Place. As a complement to a new planetari-
um show Going to Extremes, school groups
are offered a program package consisting of a
planetarium show, science demo, and/or a
related workshop. Space: A Dangerous Place
focuses on the extreme nature of the envi-
ronment of space by examining the need
and function of a space suit. Students build
marshmallow people which are subjected to
a vacuum chamber. To simulate the use of a
space suit, a sealed jam jar is used to protect a
marshmallow person inside the vacuum
chamber, while a second marshmallow per-
son is left unprotected to demonstrate the
need for a space suit. Students also learn how
water-cooled underwear protects astronauts
from the extreme temperatures of space.
Contact: Erik Koelemeyer at ekoelemeyer@
hrmacmillanspacecentre.com.

Council of German Planetariums
This year eighty-thousand people joined

the event Long Night of the Stars in about
225 observatories, astronomical associations,
scientific institutes,  and planetariums
throughout Germany. Initiated in 2004 by
Thomas Kraupe from the planetarium in
Hamburg and the magazine Stern, the man-
agement of this event was in the hands of
the association of amateur astronomers
(VdS) and the Council of German Planetari-
ums (RDP).

The Planetaria meeting took place 23-25
September 2005 in Wernigerode – the
Coloured Town in the Harz Mountains and
in the ancient Bishop’s Town Halberstadt.
The meeting takes place every two years in
one of the several smaller planetariums in
Germany. The organisation of the confer-
ence was managed by the heads of the Harz-
planetarium Wernigerode, Klaus Wetzel, and
the Planetarium Halberstadt, Klaus Huch.
The conference was opened at a venerable
place, the Remise, by the Mayor of Werni-
gerode, Ludwig Hoffmann. Rita Ahrens, the
responsible “Good Soul” of the Harz Plane-
tarium for over a decade as the chief officer
for school, culture, and sport, was present
too. Fifty-seven directors and employees
from planetariums in Germany and the
adjoining German-speaking countries fol-
lowed the invitation to the conference. It is
very important for the smaller planetariums
in Germany to have the personal support by
the representatives of the town and govern-
ment.

The venue of the conference was the hall
of the historical and excellently renovated
Diesterweg Primary School in Wernigerode.
The highlight of the first session was the visit
to the astronomical school station Adolph

Diesterweg, which is located in the same
building. The astronomers were astonished
and enthusiastic about the variety of astro-
nomical exhibits and the engagement of the
leader of the station, Hans Hempel, who is
one of the four founder fathers of the Plane-
tarium Wernigerode and the initiator of the
Planet Way in Wernigerode. All of the 18
talks and the discussion contributions did
not only demonstrate the engagement of the
predominantly honorary and especially
active colleagues of the Central European
small planetariums but also offered a wealth
of stimulus, help and advice for the practical
work in each participants’ own planetari-
ums.

For example, two young qualified engi-
neers from Jena renewed in 2005 - according
to ideas and plans of Klaus Wetzel - parts of
the 33-year-old planetarium Zeiss ZKP 1
equipment and developed and installed an
electronic control desk. The most conspic-
uous effect is an increase of the brilliance of
the starry sky. This had been reached by the
installation of a 12-volt/75 watt halogen
bulb. The control desk contains many com-
ponents for manual operation. In the future
it will be possible to control the equipment
of the planetarium by computer. The next
plan is to enable the separate operation of
the planet projectors of the ZKP 1. This way,
the observation of rising and setting of the
planets during twilight and after the begin-
ning of darkness as well as the apparent
east–west movement will be possible. Thus it
is guaranteed that the equipment that con-
tributes to the pleasure of the annually

about 5000 visitors of the Harzplanetarium
will be in service for many more years.

The conference was a success, and for that
delegates say “Thank you” for the optimism,
the patience, the kindness, and the discipline
of the participants as well as the speakers.
The organizers Klaus Wetzel, Wernigerode,
und Klaus Huch, Halberstadt, have been sup-
ported excellently by their wives Irmgard
Wetzel and Ute Huch, the city council of
Wernigerode, the colleages from Halberstadt
Mrs Orb and Mrs Klukas, as well as students
of the Gymnasium Martineum in Halber-
stadt. Donations by enterprises based in
Wernigerode and Blankenburg contributed
to the realisation of the Planetaria 2005.

The Mediadome in Kiel on the Baltic Sea
hosted guests from the Nordic Planetarium
Association, which held their conference in
Jels, Denmark. The colleagues joined a tour
through the various possibilities of all dome
video and also witnessed new developments
which are being made at Kiel University of
Applied Sciences to enlarge the possibilities
of interactivity of the D3 System that has
been used in the Mediadome since 2003.
Meanwhile, fourteen different shows are pre-
sented in Kiel. Many of these productions
were created or arranged by multimedia stu-
dents of Kiel University of Applied Sciences.

Due to its continuing success, the Queen -
Heaven laser show will stay for another cou-
ple of months in the Nuremberg Planetar-
ium. Some 40,000 additional visitors came to
the show and gave a boost to the attendance
statistics of the planetarium.

Planetaria conference in Werningerode and Halberstadt, Germany. Photo by
Wieland Wetzel, Werningerode.
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Great Lakes Planetarium Associ-
ation

IIlllliinnooiiss. The Cernan Earth and Space Cen-
ter of Triton College presented Deep Impact
during most of the autumn months and
their annual holiday program Celebrations
of Winter after mid-November. Strasen-
burgh Planetarium’s Magic Sky and the
Cernan Center’s own production of Zip!
Zoom! Whiz! were presented as their chil-
dren’s shows. During that same period, Fright
Light, Winter Wonderlight, and a pair of
mini laser shows were presented as the
Cernan Center’s new “laser concert” offering.

MMiicchhiiggaann. The Cranbrook Institute of
Science Planetarium in Bloomfield Hills de-
buted a new astronomy school program
entitled Season Changes & Moon Phases in
late-September. In addition, Cranbrook
astronomers hosted special Mars viewing
events in October and November. On special
display was a newly purchased, “portable” 8-
inch [20-cm] refractor telescope. At the end
of October, Cranbrook also hosted a special
Halloween Science event. Because of the
GLPA Conference that it hosted, the Chaffee
Planetarium was closed during the second
half of October. Until then, it featured Euro-
pa, Life Finds a Way, produced by Highlight
Design, a local AV production company
founded by two Chaffee staff members. In
late October, the planetarium offered the
famous 1938 broadcast of War of the World.

The Ensign Planetarium in Dearborn
Heights recently finished two weeks of
Astronomy Camp. The first week was devot-
ed to the Sun, while the second week cov-
ered stars, galaxies and universe. Director
Carrie Zaitz is also working on a “Human
Sundial” project, as well as writing a weekly
night sky column for the local paper. In
September, the Kalamazoo Valley Museum
planetarium ran the program Sky Legends of
the Three Fires, a locally produced show fea-
turing stories about the origin of stars and
the Milky Way and the Big Dipper.

The Dassault Systèmes Planetarium in
Detroit continues to work on their feature
show for the fall titled Journey to the Edge
of Space and Time. Plans are also proceeding
towards the opening of the “Space Labora-
tory,” a new exhibit that features astronomy
and space exploration activities. The Delta
College Planetarium in Bay City presented
an updated version of Mars: Return To The
Red Planet in October, as well as a mini-show
titled Celebrating Bay City, which highlights
local history and culture. Public Mars observ-
ing from the planetarium’s observation deck
were offered in late October, as well as Satur-
day Girl Scout Workshops and their annual
“Scope and Sky” telescope workshop.

OOhhiioo. Congratulations to Dan Zielinski,
who is the new director at the North Penn

High School Planetarium in Lansdale, Penn-
sylvania. Located north of Philadelphia, the
planetarium was recently renovated and fea-
tures a Spitz 1024 star projector and video
projection tied in with the automation sys-
tem. Dan directed the Coshocton Schools
Planetarium for three years before moving
to Lansdale this summer. Dr. Andrew Kerr re-
ports that the University of Findlay’s New-
hard Planetarium has installed a new Digital-
is Digitarium Alpha Star Projector and be-
lieves that the zoom-in capability is very
popular with the children who have seen
the first shows with the new projector.

The Cleveland Regional Association of
Planetariums gathered for its May meeting
at the Mentor Schools Planetarium. Friends
and colleagues feted retiring director Rod
Thompson with a gift in appreciation of his
years of work together in C.R.A.P. and GLPA.
Among his protégés is Dan Zielinski (BGSU
‘02), who did his student teaching under
Thompson. Fran (Euclid Schools Planetar-
ium) and John Ratka hosted the annual
C.R.A.P. picnic at their home in June.

Finally, there is sad news from Ohio. Prof.
Richard Emmons passed away in Canton in
late June at age 86, and will be missed by all
who knew him. Emmons pioneered the
development of planetariums in Ohio in the
1950s and constructed over twenty small
planetariums throughout the country. He
was a 60-year member of the American
Astronomical Society and was Spitz Lecturer
at the 1997 GLPA conference in Cleveland.
Asteroid 5391 Emmons carries his name
around the Sun. Appropriately, he was born
on 29 May 1919, the date of the total solar
eclipse that verified the bending of starlight
predicted by Einstein’s theory of general rel-
ativity. Prof. Emmons was also the father of
veteran planetarian Dr. Jeanne Bishop of the
Westlake Schools Planetarium.

WWiissccoonnssiinn//MMiinnnneessoottaa. In central Wiscon-
sin, Karen Klamczynski reports that the Bar-
low Planetarium in Menasha once again
conducted their Wisconsin Space Academy
summer camp. They opened four new sum-
mer planetarium shows, including a new
children’s show titled To Pluto and Beyond.
The Barlow Planetarium recently received a
$20,000 grant to cover part of the purchase
of the laser system that they are currently
renting.

Italian Planetaria’s Friends Associ-
ation

The National Meeting of Italian Planetaria
in Brescia, 9 October 2005, was opened by
professor Mario Cavedon, Milan Planetar-
ium. During the meeting, the new experi-
ences of “I. Danti” Planetarium of Perugia
(center of Italy), were presented by Simonet-
ta Ercoli, and the activities Not only stars
were proposed by Emanuela Colombi of

Googol Association, Parma (northern Italy).
Among the new projects presented during

the meeting was the Star Tower, a science
center with a planetarium close to the Gali-
leo Galilei Hill in Florence by Lara Albanese,
the Riviera del Brenta Planetarium in Venice
by Luca Talamoni, and the Star gate project
by Walter Riva, Righi Astronomical Obser-
vatory, Genova (northern Italy).

The meeting was organized in memory of
Guido Casadei (1929-1995), one of the first
Italian participants of the International
Planetarium Society Conferences (Salt Lake
City, 1992; Cocoa, 1994), lecturer in the cities
of Ravenna and Brescia, and Starlab operator.
During the meeting the astronomical stamp
collection Guido Casadei was presented,
now available at www.astrofilibresciani.it/
Filatelia/Classificazione.htm.

The next meeting will be held on 8 Octo-
ber 2006, in the planetarium of Ravenna (by
the Adriatic sea), directed by professor Fran-
co Gabici. 

Each year since 1995, Serafino Zani Astro-
nomical Observatory has been organizing an
event called “A Week in Italy for an Ameri-
can Planetarium Operator”. A similar week
was organized last November with a French
planetarium operator, Samuel Peronnet
from Astronomical Center Observatory St-
Michel, France. The planetarians who win
these trips present lessons in English, French,
or in Spanish to Italian students with the
itinerant planetarium Starlab. 

On 19 March 2006, the next Day of Plane-
taria will be held; see www.planetaritaliani.it.

Nordic Planetarium Association
The Biennial Nordic Planetarium Confer-

ence took place in the Orion Planetarium in
Jels, Denmark 16-18 September with Lars
Petersen as host and conference chair.
Twenty-three delegates from seven countries
– Denmark, Finland, France,  German,
Norway, Sweden, and the USA – participated,
making it the largest NPA Conference in
many years. The Conference included a tour
to Kiel, Germany, and a visit to Mediadome
hosted by Eduard Thomas; for more on this

One of the astronomical stamps of
the Guido Casadei collection. Cour-
tesy of the collection.
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visit, see the CGP report above.
The NPA membership meeting elected the

following board for the next two years: Lars
Broman, president and Per Broman, secretary
/treasurer, Sweden. Directors with deputies:
Aase Jacobsen and Lars Petersen, Denmark.
Helle Jaaniste and Jaak Jaaniste, Estonia.
Timo Rahunen and Sakari Lehtinen, Finland.
Ivar Nakken and Torbjørn Urke. It was decid-
ed to have the next NPA Conference at Jaer-
museet, Stavanger, Norway in January 2008
with Ivar Nakken, ivar.nakken@mail.nu as
host.

There were several interesting presenta-
tions during the Saturday paper sessions.
Anne Bruvold gave news from Nordlysplan-
etariet in Tromsø, Norway. Aslaug Nordén-
Ott talked about a project where high school
students interact with elementary school
pupils in a Starlab planetarium in Lerum,
Sweden. Lars Broman presented how the
Master’s program in science communication
at Dalarna University, Sweden, prepares stu-
dents for jobs in planetariums. Simon Hem-
pel-Jørgensen presented the school service at
the Orion Planetarium.

From Steno Museet, Aarhus, Denmark,
Aase Jacobsen presented Countdown to any-
thing, an eye-catching gadget that can be
used for lots of predictable events, and Ole
Knudsen presented Ulloriarsiooq, a new
Starlab planetarium based in Nuuk, Green-
land, that while on tour occasionally will be
the world’s northernmost planetarium. Axel
Sammet from Euroscience presented the
Evans & Sutherland Digistar 3. Hans Jørn
Fogh Olsen described how 4D Virtual Reality
Theater is planned to be a new attraction in
the former University of Copenhagen Obser-
vatory. He also told that Scandinavia’s oldest
Starlab is now in Tórshavn, Færø Islands.

On Sunday, Torbjørn Urke gave a presen-
tation of the Sami night sky. Christophe Ber-
tier demonstrated the French RSA Cosmos
planetarium, Per Broman the Starlab Fiber-
Arc projector, Wilfried Lang new solutions
from Zeiss, and Ken Miller the Goto Chronos
Starball. Carsten Andersen, ca@bellahoj.dk,

presented Stjernekammaret, Bellahøj skole,
Copenhagen, with a Berlin-made projector
from the 1930s that is still used under the
original concrete dome – this is Scandinavia’s
oldest planetarium and probably one of the
world’s oldest that is currently in use; some
pictures of this planetarium-historic site is
available at www.bellahoej.kk.dk.

Pacific Planetarium Association
The staff of the planetarium of the Com-

munity College of Southern Nevada in Las
Vegas organized a recent renovation and
conversion to Digistar 3SP. The key elements
of the renovation were completed just hours
before the planetarium opened to the public.
The staff reports it was touch and go near the
end but they made their deadline. The 29-
year-old Spitz 512 projector was removed by
Ash Enterprises. Bowen Technovations sup-
plied the Dolby 5.1 sound system and auto-
mation controls for the lighting system. The
planetarium is now all-digital. For classroom
use a 5000-lumen LCD projector with associ-
ated computer and Elmo presentation sys-
tem was installed. The staff also had the
planetarium re-painted and re-carpeted. The
transformation makes it a whole new plane-
tarium.

David Falk at Los Angeles Valley College
Planetarium reports their staff hosted a two-
day workshop 1-2 October. The workshop
featured interactive techniques for teaching
astronomy for high school and college
teachers. Dr Tim Slater and Dr. Ed Prather
from the University of Arizona lead the
workshop. The focus of the workshop was
“hands-on” instructional techniques in
astronomy for teachers who have not
majored in astronomy. To improve instruc-
tion, participants learned how to create pro-
ductive learning environments by using
interactive lectures, peer instruction, engag-
ing demonstrations, collaborative groups,
tutorials, and observational projects. Use of
the planetarium was a key topic.

At the Bakersfield College Planetarium,
construction for the upgrade project contin-
ues. Construction is running behind. The

new dome is currently scheduled to be
installed in late November. Projectors will be
installed in late December. The new year of
2006 should see the Bakersfield College plan-
etarium open again.

Chabot Space and Science Center’s Jeeves
Planetarium is getting a full system upgrade.
The SEOS V-dome comprises an extremely
high fidelity full dome video projection sys-
tem and a high performance graphics deliv-
ery system capable of displaying both real-
time and pre-rendered media concurrently
across the dome surface. A sophisticated con-
trol and audience interaction system pro-
vides a unique live interface to the digital
world from every seat in the planetarium
dome area. The new full dome system will be
used to supplement lectures on astronomy
and astrophysics and to present pre-rendered
show productions including interactive pre-
sentations that utilize show branching or
audience polling techniques. Alexandra
Barnett, Executive Director/CEO, of Chabot
explains, “Full dome technology keeps mov-
ing forward and in SEOS we have found a
partner who will work with us to keep us at
the forefront of innovation.” They are excit-
ed about bringing a new level of interactivi-
ty and immersion to their audiences, compli-
menting the reality already provided by the
Zeiss Star Projector. The dome is 21 m (70
feet), tilted display.

Southeastern Planetarium Asso-
ciation

Hurricanes Katrina and Lisa posed major
threats to several Southeastern planetariums.
Facilities in Lafayette, Baton Rouge, Luling,
and Kenner (in Louisiana) all came thru the
storms with no significant damage. The plan-
etariums in Arabi and The Audubon Nature
Center in east New Orleans unfortunately
suffered major damage including flooding.
Efforts are still underway to determine the
extent and nature of the damages. The Pont-
chartrain Astronomical Society of the
greater New Orleans area is coordinating
fund raising efforts to help the affected plan-
etariums return to service. SEPA Past Presi-
dent Mike Sandras resides in the New
Orleans area and is also helping with the

NPA-2005 delegates outside the Orion Planetarium in Jels, Denmark. Courtesy of
Orion Planetarium.

Duncan Teague. Photo: John Hare. 
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local efforts. One planetarium vendor has
pledged a substantial amount of support in
the form of replacement equipment. It is
hoped that both facilities will be able to be
restored to normal operation in the near
future.

Cocoa, Florida, planetarium Director,
Mark Howard, planetarium staff, and volun-
teers have put together the details for SEPA
2006. Dates are 20-24 June. Current members
can expect a mailing in the fall and the SEPA
website will be updated soon to include the
information at sepadomes.org.

Long time Secretary-Treasurer, Duncan
Teague recently resigned his elected posi-
tion. The SEPA Council is in the process of
selecting a replacement to serve the remain-
der of Teague’s term. Teague cited a growing
passer of grandchildren as well as the loss of
his planetarium assistant as compelling rea-
sons for his resignation.

Southwestern Association of
Planetariums

SSppaamm  hheellppss  aatttteennddaannccee. “It’s coming so
close, we’ll be able to compare it to the
moon! Get your telescopes ready, everyone
because Mars is coming to visit!” Any emails
like this one in your mailbox? Planetarium
directors around the area received this spam
email and apparently so did a lot of people in
the audience. Some planetarium directors
have even been interviewed on TV answer-
ing questions about this summer’s Mars
hoax. Attendance is up, star shows are pack-
ed, press releases have been given only to
proclaim this “event” a hoax. Who would
have guessed that so many people would
pay attention to an email spam about Mars?
Lets just hope that the public comes back to
fill the seats when Mars really is going to be
bright in the sky.

CCooaassttlliinnee  PPllaanneettaarriiuummss. Hurricanes were
in the news a lot during August and Septem-
ber and SWAP planetariums have taken a
blow with wind, rain, and flooding. At the
very tip of Texas is a new planetarium in
Mercedes close to the Brownsville area. Up
the Texas coast are theaters in Corpus Chris-
tie, Clute, and LaPorte. Clute is due south of
Houston in the Freeport-Angleton area and
LaPorte is close to Galveston Island. Houston
is home to the Burke Baker Planetarium.
Even though the Houston museum is almost
80 kilometers from the gulf coast its staff
members Tony Butterfield and Adam Barnes
live closer to the water in the NASA-Clear-
lake area. The most recent storm, Hurricane
Rita, required the evacuation of the Burke
Baker staff. Adam Barnes went to central
Texas, Tony Butterfield went to Arkansas,
and Planetarium Director Carolyn Sumners
went to China. Fortunately Carolyn was
scheduled to go to China for the IPS council

meeting anyway. 
Even with all of the craziness of leaving

town the staff still opened Microcosm on
time on 30 September. Up the coast is Beau-
mont, Texas, which has a school district
planetarium managed by George Owen.
George evacuated safely to Dallas. Close by is
a planetarium in Port Neches. At press time
no word as to what damage the planetari-
ums suffered from Rita. Across the state line
is a theater in Baton Rouge which took on a
lot of wind during Katrina and Rita. Close to
the New Orleans area is a library with a plan-
etarium in St. Charles Parish reporting no
damage. Kenner is the home of Rivertown
Museums and Planetarium. North east of
New Orleans is the St. Martin Parish Science
Center and planetarium which is believed to
have suffered damage but at press time it is
still unclear as to how much was effected by
the storm. Best wishes to all the SWAP region
planetariums and good weather to the the-
aters along the gulf coast.

The Local Group Welcomes new Directors
of Mesquite I.S.D. and University of Texas at
Arlington and Spitz Technician Mark Abel at
the Annual Covered Dish Supper. Hosted by
Highland Park Planetarium Director Donna
Pierce, the dinner was held in the Planetar-
ium 23 August. Mesquite I.S.D. was represent-
ed with two directors: former director Jim
Rusk (now working part time in the Mes-
quite I.S.D. Technology Office) and new
director Paul Ballou, a middle school science
teacher looking forward to starting school
presentations on 1 September. John Cotton,
and wife Carol, reported The Science Place
Planetarium is a disaster area with asbestos
abatement and the replacement of all but
the dome. The Digistar 3 with Bowen auto-
mation system is due in September. The new
facility is to debut at the Texas State Fair in
October (wishful thinking some say). Cotton
has mixed feelings seeing all his wiring and
renovations over the years coming out.
Science Place will be selling much of the for-
mer equipment soon.

Garland I.S.D. Planetarium Director Wilgus
Burton and his wife Janet were joined by for-
mer director Harold van Schaik and his wife
Nancy. Garland’s Planetarium is hopefully
finishing a third summer of renovations
(don’t ask Wilgus about the asbestos in the
school’s ceilings), and Wilgus has completed
a 2nd grade teachers’ guide. Wilgus lectured
to over 13,000 students last school term and
shared Lynn Moroney’s new Sky Tellers
DVD. Linda Krouse, Director of Noble Plane-
tarium in Ft. Worth, and assistant Karen
Massey were excited over the turnout for
their 50th Anniversary Celebration with
astronaut Alan Bean and astronomer Caro-
lyn Shoemaker. Richardson I.S.D. Planetar-
ium Director Jim McConnell reports their

roof still leaks after 7 years; the heliostat and
798 are up and running, and related his plans
for installation of digital camera to share
information with all Richardson I.S.D. teach-
ers including The Local Group Planetariums
in the very near future. 

New University of Texas at Arlington
Director Bob Bonadurer and his wife Vicki
were in attendance. Bob Bonadurer had The
Local Group laughing over stories of the
now-demolished Minneapolis Planetarium
(his former directorship) with the laws of
physics and wrecking balls - especially the
one about the construction crew dropping
the wrecking ball 28 times on the top center
of the dome (guess the crew didn’t take
physics). Somewhere there is a (faked) photo-
graph of the planetarium staff all chained
together to the dome trying to prevent the
demolition, says Vicki Bonadurer. The UTA’s
new 16.5 m (55-ft) dome planetarium will
have their Grand Opening on 3 March 2006
for planetarium community and 4 March for
the public. The former planetarium will be
used for college astronomy labs.  Bob
Bonadurer is GLPA.’s President although he is
in SWAP territory now.

Steve Balog, Director at St. Marks School of
Texas, reported the observatory and plane-
tarium are up and running. Steve was elated
that a student had chosen the observatory
management as a student project.  Don
Garland, Director of the University of North
Texas Observatory, brought plans of the new
U.N.T. Urban Astronomy Center. Classrooms,
15-cm refractor Unitron and solar telescopes
will be housed plus three each 2.5 m2 (24
square foot) rooms with roll-off roofs to hold
four computer controlled telescopes for use
by U.N.T. students. Twelve hundred students
per semester are enrolled in these physic lab
courses. Another observatory, the Monroe
Robotic Observatory, on Moss Lake, will
house two C-14’s (total of four are to be
installed in the future) with web cam using
remote desktop for Windows SP. The meet-
ing ended when Pierce asked Garland and
Cotton to work on the 10:1 zoom and over-
lay projectors while Abel installed a new
motor for the Geo-Earth.

Calendar of events
22000055
31 December. Deadline of Eugenides Founda-

tion Scriptwriting Contest. For more infor-
mation: stidey@sabreshockey.com.

22000066
19 March. IInntteerrnnaattiioonnaall  DDaayy  ooff  PPllaanneettaarriiaa.

http://www.planetaritaliani.it
15 April. Deadline for the applicants of A

week in Italy for an American Planetarium
Operator. www.bresciascienza.it/cityline/
cult/photog.htm
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7-8 May. Annual Meeting of German Speaking Planetaria
(ADP), Raumflugplanetarium Cottbus, Germany.

8-9 May. Carolina Association of Planetarium Educators
(CAPE) meeting at the Ocean Isle Planetarium in Sunset
Beach, North Carolina, USA.

17-20 May. Middle Atlantic Planetarium Society Con-
ference (MAPS), Novins Planetarium, Ocean Country
College, Tom River, New Jersey, Hostess Gloria Villa-
lobos. www.maps-planetarium.org

25-28 May, 2006. Meeting of Association of French-
Speaking Planetariums (APLF), Montpellier Plane-
tarium, France. aplf@astro.u-strasbg.fr, www.aplf-plane
tariums.org.

8-10 June. European collaborative for science, industry
and technology exhibitions (ECSITE) Annual
Conference,  Technopolis ,  Mechelen, Belgium.
www.ecsite.net

20-24 June, South Eastern Planetarium Association
Conference (SEPA) will be hosted by the Astronaut
Memorial Planetarium & Observatory in Cocoa,
Florida,  USA. Contact:  Mark Howard, Director,
howardm@brevardcc.edu, www.brevardcc.edu/planet

24-27 July. Under the Southern Skies, 1188tthh  IInntteerrnnaattiioonnaall
PPllaanneettaarriiuumm  SSoocciieettyy  CCoonnffeerreennccee, Crown Promenade,
Melbourne, Australia. www.ips2006.com.

31 August. Deadline for the applicants of A Week in Italy
for a French Planetarium Operator. www.colibrionline
.it/MG/international_collaboration.htm

13-15 September. Western Alliance Conference (WAC) of
planetariums in Lincoln, Nebraska (GPPA - Jack Dunn
hosting).

30 September. Deadline for the applicants of A week in
Italy for a Spanish Planetarium Operator. www.colibri-
online.it/MG/international_collaboration.htm

8 October. XXI National Meeting of Italian Planetaria,
Ravenna, Italy. www.colibrionline.it/MG/plane
tari_news.htm

25-28 October. Great Lakes Planetarium Association
(GLPA) Annual Conference, Merrillville Community
Planetarium, Merrillville, Indiana, USA. Contact: Gregg
Williams, gwilliam@mvsc.k12.in.us, www.mcpstars.org,
www.glpaweb.org/conference.htm

28-31 October. Association of Science-Technology Centers
(ASTC) Annual Conference and Expo, Louisville
Science Center, Louisville, Kentucky, USA. www
.astc.org.

22000077
10-14 October, Great Lakes Planetarium Association

(GLPA) Annual Conference, Triple Conjunction Plane-
tarium Conference with MAPS, SEPA and 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,
www.glpaweb.org/conference.htm, www.sepadomes
.org

22000088
January. Nordic Planetarium Conference, Jaermuseet,

Stavanger, Norway. Host Ivar Nakken, ivar.nakken@
mail.nu

15-20 June. 1199 tthh IInntteerrnnaattiioonnaall  PPllaanneettaarriiuumm  SSoocciieettyy
CCoonnffeerreennccee, Adler Planetarium, Chicago (USA).            C
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The Movie and Music Edition
We all face the challenge of making our

planetarium programs fun and informative
for a variety of audiences. Our jobs have
been a little easier this year thanks in part to
it having been a phenomenal year for astro-
nomical exploration! From the Cassini mis-
sion to Saturn to the Deep Impact encounter
with a comet to the return to flight of the
Space Shuttle Discovery – this has been a
blockbuster year for planetary and space sci-
ence. Being associated with a large public sci-
ence center, I know how important it is to
keep those turnstiles turning. Here in Pitts-
burgh we have been trying hard to keep our
attendance high by offering a wide variety
of high-quality programs not only in the
planetarium but also in our Omnimax
Theater and our traveling exhibit program.

It’s hard to escape the attraction of the
movies. Motion pictures and the related
ancillary products attached to movies have
permeated every aspect of life and culture.
Can you remember the first time you saw
SSttaarr  WWaarrss? Here at Carnegie Science Center
we’ve imported a fairly new traveling exhi-
bition from the MMuusseeuumm  ooff  SScciieennccee  aanndd

IInndduussttrryy in Chicago. It’s called Action! An
Adventure in Moviemaking and we are only
the second science center to host it since it
premiered in 2003. The exhibit chronicles
the art, craft, science and technology behind
moviemaking, and it contains over 100
props, costumes, scripts, set pieces, and other
memorabilia from such famous films as
MMoouulliinn  RRoouuggee, IInnddiiaann  JJoonneess, SShhrreekk, SSttaarr

WWaarrss, II  RRoobboott, BBeeeettlleejjuuiiccee and EETT. The sci-
ence fiction props and artifacts are particu-
larly popular with visitors.

In our Omnimax we are running the Tom
Hanks large format production of Magni-
ficent Desolation: Walking On The Moon.
This film does indeed make you feel like you
are hopping around on the lunar surface. I
once had the chance to offer a behind-the-
scenes tour of our planetarium to NNeeiill
AArrmmssttrroonngg. He sat on the board of a museum
in Cincinnati and their museum wanted
him to get a look at our planetarium because
they wanted to purchase some similar equip-
ment. He came for a 15-minute mini-show,
and after seeing the starfield and video
effects, I asked him to join me at our console.
It was still rather dim in the dome and as he
approached the console. I turned to him and
said, “Watch, it’s one small step down”! He
turned to me and said, “Thanks”. We weren’t
supposed to ask for autographs or pictures
with him and he wanted to be treated like a
regular guy. My descendants won’t have any
proof that their great great great granddad
met the first person to set foot on another
world, but, hey, it’s as close as I’ll ever get to
the Moon! He and the other space explorers
are great role models. Now if we could just
hold our educators up at the same level that
we do our movie stars and sports figures, the
world would be a better place. One of the
people on this world who should be held up
as a role model has recently departed, so, we
send our …

… Condolences 
to the friends and family of RRiicchhaarrdd  HH..

((DDiicckk))  EEmmmmoonnss who passed away on June 29,
2005. Dick was a leading astronomy educa-
tor in the North Canton, Ohio, area. He
helped establish and ran the North Canton
planetarium, and along with his son TToomm he
helped to build 23 small planetariums for
schools and museums around the United
States. His daughter, JJeeaannnnee  BBiisshhoopp, is a Past
President of IPS and the director of the
Westlake Schools Planetarium at Parkside
Middle School in Westlake, Ohio. Dick was
active in the American Astronomical Society
for 60 years, and he was honored for his
astronomical achievement in 2000 with the
naming of an asteroid -  Emmons 5391.
Memorial contributions are being accepted
in Dick’s name at the Aultman Hospice
Program, 2821 Woodlawn NW, Canton,
Ohio 44708 or UNICEF Columbus Chapter,
682 North High Street, Columbus, Ohio
43215. 

And we send our …

Congratulations …
… to Taikonauts FFeeii  JJuunnlloonngg and NNiiee

HHaaiisshheenngg who aboard their SShheennzzhhoouu--66
spacecraft completed their five-day Earth

James P. Hughes
Planetarium Producer

Henry Buhl, Jr. Planetarium
& Observatory

Carnegie Science Center
One Allegheny Avenue

Pittsburgh, Pennsylvania
15212 USA

(1) 412-237-3348
(1) 412-237-3395 fax

hughesj@carnegiescience
center.org

Gibbous Gazette

ET rides again inside Action! An Ad-
venture in Moviemaking, a new
traveling exhibit from the Museum
of Science and Industry in Chicago,
now on view at Carnegie Science
Center in Pittsburgh. Photo courtesy
the Museum of Science and Industry.

Some of the masks and animatronics
in the Visual Effects area in the trav-
eling exhibit Action! An Adventure
in Moviemaking. Photo courtesy the
Museum of Science and Industry.



64 Planetarian December 2005

orbital mission! Headlines read, “Love from
outer space: Taikonauts greet compatriots”
and Taikonaut Nie was quoted, “We’re grate-
ful for the deep love and concern by all
Chinese people, the Hong Kong, Macau and
Taiwan compatriots,” in a downlink during
their 71st orbit. Pictures of the returning
Chinese spacefarers showed them carrying
flowers that had just been handed to them
on their return. The flowers almost made
them look like beauty pageant contestants. I
think it would be nice if the other space pro-
grams adopted this custom!

… to CCeennttrraall  TTeexxaass  CCoolllleeggee as it marks its
fortieth year with a weeklong celebration
October 10-15, 2005! A press release on their
website proclaimed, “The week will be cap-
ped off by a community street dance Friday
evening from 7-10 p.m., featuring live music
by “One for the Road” along with DJ/Karaoke
entertainment. During the street dance, the
MMaayybboorrnn  PPllaanneettaarriiuumm  &&  SSppaaccee  TThheeaatteerr will
offer free laser, film and planetarium shows
hourly on a first-come, first-served basis.”

People on the Move
Past President MMaarrttiinn  RRaattcclliiffffee has depart-

ed the CCyybbeerrddoommee at EExxpplloorraattiioonn  PPllaaccee in
Kansas after seven years at the facility. He
continues as a contributing editor for Astron-
omy magazine where he writes their month-
ly sky column.

After 37 years of service, CCaarrll  DDzziieeddzziieecchh is
retiring from the RRoocchheesstteerr  MMuusseeuumm  &&
SScciieennccee  CCeenntteerr in New York on October 21,
2005. For many of his years, Carl was Senior
Technician at the RMSC SSttrraasseennbbuurrgghh  PPllaannee--
ttaarriiuumm, building special effects projectors,
managing lamps, getting their motion pic-
ture projector working, setting up the video
system, and on and on ....! Recently Carl has
done much additional work on getting inter-
active exhibits installed and working
throughout the institution’s museum.

Did you know …
… that NNAASSAA  aanndd  GGooooggllee recently joined

forces to co-operate on research projects such
as large-scale data management, nanotech-
nology, massively distributed computing
and the entrepreneurial space industry?
Google said it plans to partner with U.S. space
agency on space research and to build a new
campus at the agency’s AAmmeess  RReesseeaarrcchh
CCeenntteerr in the heart of Silicon Valley.

… that NASA‘s HHuubbbbllee  SSppaaccee  TTeelleessccooppee
took ultraviolet and visible-light images of
the Apollo 15 and 17 landing regions and the
Aristarchus crater in Aug. 2005?

… that the MMuusseeuumm  ooff  SScciieennccee in Boston,
Massachusetts, just unveiled their new exhib-
it, Star Wars: Where Science Meets Imagina-
tion? The exhibit is the first of its kind that
combines costumes and props from all six

Star Wars films with real-world technologies.
Created by the Museum of Science and fund-
ed by a grant from the NNaattiioonnaall  SScciieennccee
FFoouunnddaattiioonn, the 9,300 square-meter exhibi-
tion explores the fantasy technologies
depicted in the Star Wars films, the real sci-
ence behind them, and the current research
that may someday lead to remarkable real-
life versions of the technologies seen in the
film series. Additional funding was provided
by a Congressionally-mandated award from
the NNaattiioonnaall  IInnssttiittuuttee  ooff  SSttaannddaarrddss  aanndd
TTeecchhnnoollooggyy (NIST), in collaboration with
FIRST (US Foundation For the Inspiration and
Recognition of Science and Technology). Six
themed areas contain Star Wars Artifacts,
Personal Hovercraft Technology, Building
Communities Augmented Reality Inter-
active, Robot Object Theater Debate, Real
World Spaceships, and Real World Robots.
Within the exhibit, visitors encounter Engin-
eering Design Labs or EDLs where the goal is
to “Imagine, Build, and Test”. Here they are
given engineering challenges. In the “Getting
Around” theme area they can try to build a
Maglev Car like Luke’s landspeeder from
Episode IV. In the “Robots and People” theme
area, the EDL challenge is to construct a
robot like R2-D2. Activities here focus on
robot mobility, perception, and cognition. In
addition to the exhibit the staff of the
CChhaarrlleess  HHaayyddeenn  PPllaanneettaarriiuumm have leapt over
the licensing hurdles to deliver a Star Wars
themed planetarium show entitled, Far Far
Way: The Worlds of Star Wars! This show
compares the fantasy worlds of Star Wars to
the fanciful worlds within our solar system.
Frozen planets like Toth are compared to the
icy moons of Jupiter and desert worlds like

Tatooine are compared to Mars. Narrated by
AAnntthhoonnyy  DDaanniieellss  and with music by the
LLoonnddoonn  SSyymmpphhoonnyy  OOrrcchheessttrraa, the program
features scenes from the movies in addition
to classic planetarium special effects that the
Charles Hayden planetarium is renowned for.
The Hayden team includes RRoobbiinn  WW..  SSyy--
mmoonnddss, Director; DDaanniieellllee  KKhhoouurryy, Producer;
DDaarrrryyll  DDaavviiss, Planetarium Systems Coor-
dinator; NNoorreeeenn  GGrriiccee, Planetarium Oper-
ations Coordinator; CChhuucckk  WWiillccooxx, Graphics
Producer; WWaaddee  SSyyllvveesstteerr, Special Effects
Designer; and LLaarrrryy  KKrroozzeell, Education Associ-
ate. Not wanting to miss out on a branding
opportunity, the rooftop outer covering of
the planetarium dome was converted to look
like R2D2 with a very realistic looking deco-
rative tarp.

The museum has also incorporated SSkkyy--
SSkkaann technology and expertise to produce a
unique domed experience in the form of a
full size replica of the cockpit of the Millen-
nium Falcon, circa Episode IV. The Falcon is
equipped with Sky-Skan’s state-of-the-art
DigitalSky full dome theater system and
Spice theater automation. Featuring the nar-
ration of Anthony Daniels, the actor who
portrays robot C3PO in the Star Wars films,
the audience is immersed in hyperspace as if
they were actually in the Millennium Falcon
cockpit. Sky-Skan produced the visuals for
the four-and-a-half-minute show, which
makes the ‘jump to lightspeed’ from the Star
Wars galaxy into our own galaxy and jour-
neys out to the edge of the universe as we
know it. The show features real data from
sources such as the 2df Galaxy Survey and
the Wilkinson’s Microwave Anisotropy
Probe (WAMP), among others. The cockpit
has been fitted with a 3Space audio system
by BBoossee  CCoorrppoorraattiioonn, which provides a realis-
tic three-dimensional audio experience for
the audience. A 7.32 meter (24-foot) three-

The exterior of the Charles Hayden
Planetarium dome in Boston was
recently made to resemble R2D2 for
the opening of their new exhibit, Star
Wars: Where Science Meets Imagi-
nation. Photo provided by Darryl
Davis.

Jennie Zeiher and Storm Troopers in
front of the Millennium Falcon
Simulation at the Museum of Science
in Boston. Photo courtesy of Jennie
Zeiher, Sky-Skan, Inc.
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quarter (196 degree diameter) fiberglass
hyper-dome by AAssttrroo--TTeecc, is covered by a 4
DLP projector DigitalSky system, immersing
the cockpit in near-realistic space. Sky-Skan’s
own DDaavvee  MMiilllleerr and EEdd  WWhhiittee created the
dome sequences on Millennium Falcon pro-
ject and Sky-Skanner JJooee  BBrroocchhuu lead the
installation of the DigitalSky system. JJeennnniiee
ZZeeiihheerr, also from Sky-Skan, served as project
manager.

VIPs gave the exhibit a test flight on
October 22 at a $750-per-person black tie gala
with invited guest of honor GGeeoorrggee  LLuuccaass
and C3PO actor Anthony Daniels serving at
the Master of Ceremony. The exhibit opened
on October 27 to the public. Cash registers
will be ringing at the gift shop and you can
experience the exhibit from afar by picking
up the companion book written by NNaattiioonnaall
GGeeooggrraapphhiicc and being published by RRaannddoomm
HHoouussee  BBooookkss. 

The exhibit continues in Boston until
April 30, 2006. It will then travel to the other
museums in the consortium including: COSI,
Columbus, Ohio, June - August 2006; Oregon
Museum of Science & Industry, Portland,
Oregon, October - December 2006; California
Science Center, Los Angeles, California,
February - April 2007; The Franklin Institute,
Philadelphia, Pennsylvania, June - August
2007; Fort Worth Museum of Science &
History, Fort Worth, Texas, February - April
2008; The Science Museum of Minnesota, St.
Paul, Minnesota, June - October 2008.

… that the CCllaarrkk  PPllaanneettaarriiuumm in Salt Lake
City, Utah, recently installed a new kinetic
sculpture by renowned artist GGeeoorrggee
RRhhooaaddss? It’s called Newton’s Daydream and
it combines an intricate maze of moving
balls with bells, drums and other noisemak-
ing obstacles to create a whirring visual and
auditory amazement. The sculptor has
designed similar exhibits in New York,
Boston, Australia and Canada.

… that the CCrraannbbrrooookk  IInnssttiittuuttee  ooff  SScciieennccee
in Bloomfield Hills, Michigan, was the site of
the unveiling of the national release of four
celestial stamps issued by the United States
Post Office?. On October 3, 2005, hundreds of

stamp collectors and local astronomers
attended the first day of issue ceremony.
Starry patterns in the night sky adorn a
block of four stamps and. each stamp fea-
tures one of the following constellations as
seen from the Northern Hemisphere: Leo,
Lyra, Pegasus, and Orion. This year’s theme
for National Stamp Collecting Month,
which runs through October,  is  “Be a
Stargazer: Let the Stars Guide You into Stamp
Collecting!” It is a shared effort by the U.S.
Postal Service and astronomers to familiarize
stamp collectors with astronomical sciences.
These stamps are expected to be very appeal-
ing to both children and adults. The designs
are original artwork created by well-known
illustrator, graphic designer and educator
McRay Magleby of Provo, Utah. Magleby
used star maps by Wil Tirion as reference for
the placement and size of the stars depicted
in the stamp art. Tirion, who lives in the
Netherlands, has been called “this genera-
tion’s foremost celestial cartographer.” The
Cranbrook Institute of Science is Michigan’s
premiere natural history museum with
dynamic interactive exhibits, astronomy,
and laser shows, Digistar planetarium,
dinosaurs and more than 200,000 items in its
collection.

The U.S. Postal Service is proud to dedicate
this stellar collection of Constellations,” said
U.S.  Postal Service Southeast Michigan
Cluster Senior Plant Manager,  KKeellllyy  LL..
SSiiggmmoonn, who officiated at the first-day-of-
issue dedication ceremony. “They are vivid
reminders of the wonders of the universe

and the enduring educational power of
myths.” Joining Sigmon in dedicating the
stamps were DDaavviidd  EE..   FFaaiilloorr , Executive
Director of Stamp Services,  U.S.  Postal
Service; RRiicckk  NNaahhmm, President, Cranbrook
Educational Community; the HHoonnoorraabbllee
JJoosseepphh  KKnnoolllleennbbeerrgg, (R-MI), 9th District; DDrr..
DDaavviidd  BBrroossee, Director, Cranbrook Institute of
Science; and MMiicchhaaeell  JJ ..   NNaarrlloocckk, Chief
Astronomer, Cranbrook Institute of Science.

… that GGOOTTOO  OOppttiiccaall  MMaannuuffaaccttuurriinngg
CCoommppaannyy of Japan recently provided projec-
tion technology at four different pavilions at
the World Exposition in Aichi, Japan? The
fair ended on the 25th of September, 2005,
and more than 22,000,000 people visited it.
The main theme was “Nature’s Wisdom”.
GOTO served as sub-contractor and supplier
of projection systems in these unique
venues. At one venue, a projection system
was used more than 38,000 times without
major trouble or cancellation!

Looking for Planetarians in all the
wrong places …

From: RRaayymmoonndd  WWoorrtthhyy (Via Dome-L)
Subject: The “HHoommee  PPllaanneettaarriiuumm  AAssssoo--

cciiaattiioonn”
“Hello all you planetarians,
“It must be quite a while since I last raised

my lurking head above the parapet. In the
last few days , I have been helping a young
post-graduate student from Sweden who is
writing about the history and development
of planetariums and, in particular,  the
mobile dome. When I asked him if he had
ever heard of the “Home Planetarium
Association”, of course he said he had not. I
had forgotten that it was ten years ago when
it was in its prime. For those who also have
never heard of the “H.P.A.”, let me explain
that it was a group of enthusiasts pulled
together by a magazine which originated in
or near Nashville, Tennessee. An enthusiast,
GGaarryy  LLiikkeerrtt by name, did all of the editing
and publishing. This magazine lasted for
twelve or so editions and then it suddenly
disappeared from the face of the Earth. I was
never given a reason, although I have my
own theory. I dug out all my old copies
which are full of suggestions about how to
make a working planetarium at minimum
cost. There were several members who suc-
ceeded in their own private planetariums. I
was wondering what had happened to the
membership after its disbandment. I know
that one or two members have gone on to
develop viable businesses out of such boy
scout beginnings. So, here goes, just to say
“Hello” I shall give a list of names from the
10th edition, hoping that they or a friend
might indicate what has happened in the
intervening ten years.
BBrreenntt  AAbbbbaattaannttuuoonnoo, Orlando, Florida
JJeeffff  AAcchheessoonn, Urbandale, Iowa

The jump to lightspeed inside the
Millennium Falcon Simulator. Photo
courtesy of Jennie Zeiher, Sky-Skan,
Inc.

These Constellations commemorative
postage stamps were introduced at
the Cranbrook Institute of Science in
Bloomfield Hills, Michigan. Image
courtesy the United States Postal
Service.
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TToomm  BBeemmuuss, Jamestown, New York
JJeeaannnnee  BBiisshhoopp, Westlake, Ohio
GGaarryy  BBuurrggeessss, Central Square, New York
SSccootttt  BBuussssaarrdd, Springfield, Missouri
MMuurrrraayy  CCggrraaggiinn, Shalimar, Florida
BBrriiaann  DDeewweelllleess, Peoria, Arizona
RRiicchhaarrdd  EEmmmmoonnss, North Canton, Ohio (see

above)
TToomm  EEmmmmoonnss, also of North Canton (see

above)
KKeeiitthh  GGooeerriinngg, Iola , Kansas
FFrraanncciiss  GGrraahhaamm, Kent State Univ., Ohio
RRooyy  GGuussttaaffssoonn, Orion, Illinois
TThheeooddoorr  HHaabbeell, La Crosse, Wisconsin
DDaavviidd  HHaallvveerrssoonn, St Louis, Missouri
EErriicc  HHuuttttoonn, Hitchin UK.
MMaarrvviinn  MMaayyoo, Sepulveda, California
KKrriiss  MMccCCaallll, Nashville, Tennessee
GGaarryy  MMeellbbaauumm. Lulling Louisiana
JJoohhnn  aanndd  MMeegg  MMeennkkee, Barnesville, Maryland
BBoobb  MMyylleerr, St Louis, Missouri
KKeenn  PPeerrkkiinnss, St. Petersburg, Florida
SStteepphheenn  PPiieelloocckk, South Deerfield,

Massachusetts
RRiicchhaarrdd  PPiirrkkoo, Youngstown State University,

Ohio
TTeedd  PPoouullooss, Brookline, Massachusetts
SSuuee  RReeyynnoollddss, Syracuse New York (I wonder

what became of her?)
SSuuee  RRhhiinneehheeiimmeerr, Chandler, Arizona.
MMiicchhaaeell  SSaannddrraass, Kenner, Louisiana
RRoonn  WWooooddllaanndd, Worthington,

Massachusetts
RRoossss  WWoorrkkmmaann, Dawson Springs, Kentucky
LLeeee  YYoouunnggbblloooodd, Loveland, Colorado
JJuuaann  CCaarrllooss  ZZaabbaallggooiittiiaa, Buenos Aires. (I

know about Juan Carlos, and met him in
that marvellous place in Valencia.)
“Of course, there is Gary Likert, the king-

pin of it all.
“Well, there it is. Any takers?
“Bless you all,
“Ray Worthy”
If you have any leads for Ray contact him

via email at raymond@stargazr.demon.co.uk
(If you’d like to send the Gibbous Gazette an
update for anyone on the list we’ll get their
news here in a future edition … jph.)

Maestro, Music Please!
I promised you a movie and music edi-

tion, so now for the musical finale!
First up, an update from TThhoommaass  WW..

KKrraauuppee,,  Direktor of the PPllaanneettaarriiuumm  HHaamm--
bbuurrgg in Germany …

“Greetings from Hamburg. 
“A few months ago, we were privileged to

have JJeeaann  MMiicchheell  JJaarrrree, the great French
composer and pioneer of electronic music, as
special guest in our theatre. He came to expe-
rience our new digital fulldome show AAEERROO,
which we produced using his stunning new
studio album AERO. This awesome album
features in fact the first ever music com-
posed (not just edited) entirely in 5.1 sur-

round sound! In combination with fulldome
visuals, stars and fulldome-laser effects, the
70-minute show at Planetarium Hamburg is
indeed breathtaking and Jean Michel was
very happy with it. For invited guests from
the media, Jean Michel also presented on
that special evening his DVD ”Jarre in China”
via large format video projection on the
planetarium dome – a unique concert filmed

in HDTV and with 5.1 surround sound.
Further joint projects with Planetarium
Hamburg are already in discussion with the
artist.

““MMiikkee  BBaatttt, one of the greatest composers
and producers in pop and film music, is now
also working with Planetarium Hamburg on
some interesting projects. A first sign is the
song “Thank you Stars” he wrote for KKaattiiee
MMeelluuaa – included on the brand new album
Piece by Piece. Mike dedicated this song to
Planetarium Hamburg. This beautiful ballad

is now the signature song for Planetarium
Hamburg and also the title song for the latest
planetarium show Expedition Starship. In
early November yet another superstar made
an appearance at Hamburg Planetarium:
EEnnyyaa – famed for many outstanding ballads
(“Only Time”, “May it Be”) presented her lat-
est album “Amarantine” (released Nov. 18) as
a special immersive experience under the

dome of Hamburg
Planetarium.

“Cheers,
“Thomas”

And Last But Not
Least,

Back here in Pitts-
burgh, I ’m working
with a local ambient
record label called
lloottuussppiikkee (www.lotus-
pike.com) to produce a
celestial concert series
called, VVooiicceess  BBeeyyoonndd
TThhee  DDoommee.

So far we have had
three space music art-
ists perform, including
MMaarrkk  JJeennkkiinnss ,  JJeeffff
PPeeaarrccee, and the MMiinnii--
ssttrryy  ooff  IInnssiiddee  TThhiinnggss.
The audiences are
growing and we’re
really trying to give
the performers some
exquisite environ-
ments to play under
from starry skies to
other worlds to laser
auroras.  It  harkens
back to the original
light shows that were
so popular nearly 30
years ago.  I  had the
chance to see those
shows and I’m glad
we’re keeping the tra-
dition alive. A recent
story in a U.S. music
magazine implied
that the laser show is
old hat. Here at Buhl
we use our Interactive

Voting System to let our audiences “Rock
the Vote” in our evening laser shows. The
most popular bands get to do the encore -
another fine example of democracy in
action!

If you’ve found an interesting way to do
something new in your dome, please send
your great ideas and recent planetarium
show developments and I’ll  be sure to
include them in a future edition of this col-
umn. We need your input to make this a
lively and informative publication!  C

J. M. Jarre (right) and Planetarium Director Thomas
Kraupe on May 25th at Planetarium Hamburg. Photo cour-
tesy Planetarium Hamburg.

Impression from the alldome-show AERO at Planetarium
Hamburg, combining moving lights, laser Digistar3 and
the Zeiss sky. Photo courtesy Tim Florian Horn, Plane-
tarium Hamburg.
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Greetings on the eve of a new year, dear
friends. Here is the last issue of the Einstein
Centennial Year. It’s been fun finding Ein-
stein quotes for this journal, interesting to
dig through books and the internet in search
of Einsteinia, and a joy to hear from you,
sharing your ideas, resources, and amusing
stories. A few samples:

Dave Dundee takes Fernbank’s StarLab on
outreach visits to schools in DeKalb County.
He usually works with
fourth and fifth graders, but
had a group of young kinder-
gartners at one school. He
introduced the StarLab and
asked the students what ani-
mals they would see inside,
expecting the usual “dog, cat,
bird” responses. 

The first eager answer was,
“Camel!” followed by “Hip-
popotamus!” and “Moose!”

Dave said the teachers in
the background were shak-
ing with silent laughter.
They knew what he was try-
ing to elicit. Finally one stu-
dent offered, “Dog,” and with
a sigh of relief, Dave said, the
lesson continued.

IPS Past President Martin
Ratcliffe shared a constella-
tion story as well. When his
younger daughter, Emma,
was small, he arranged some

glow-in-the-dark stars in the pattern of
Orion, on the ceiling of her bedroom. I didn’t
say anything about it, I just let her sleep in
that room for four or five weeks. Then one
night I took her outside, and asked her to
look up at the night sky and see if she recog-
nized anything.”

Emma’s little face lit up when she found
Orion. Martin told her the constellation’s
name, and she exclaimed, “My Orion!”
Neither one of them will ever forget finding
that constellation in the solstice skies.

Astronomer Ed Albin mentioned a visitor
at a Friday evening observatory open house
at Fernbank Science Center. An elderly lady
was viewing the Trapezium in M42 through
the telescope, while Ed was describing the
“baby stars” to the other visitors. After a few
minutes of viewing, the lady approached Ed
and said quietly, “You know, I’ve heard
about where you can name a star. Is that
where they get those stars from, for people
to name? From those nurseries?”

This column’s photo, printed with gener-
ous permission from Sho Itoh, marks anoth-
er year of excellent short courses offered by
the Kavli Institute for Cosmological Physics.
Teaming up with the Adler Planetarium in
Chicago and the Great Lakes Planetarium
Association, course participants worked with
researchers discussing the Big Bang and
beyond, and how to bring the latest infor-
mation to classrooms and planetariums the
world over.

But they probably didn’t utilize any of the
following courses from the Scientific and
Technical University for Politically Intelli-
gent Development (you figure out the acro-
nym) course guide at Jeff Lindsay’s web site
(jefflindsay.com):

PP228877  ––  FFeemmiinniisstt  CCoossmmoollooggyy:: The Big Bang
Model is exposed as a purely male paradigm,
deliberately replete with male sexual sym-
bolism in order to deny empowerment to
women. A more progressive feminine cos-
mology, the Gentle Nurturing, is offered to
replace the Big Bang theory. The Gentle
Nurturing model views the origin of the uni-
verse as a lengthy period of gradual gesta-
tion, followed by steady nurturing, rather
than a sudden eruption. The male origina-
tors of the Big Bang theory are critically
examined for their role in maintaining an
oppressive order through the manipulation
of physics. The new paradigm shows that we
are part of an interconnected cosmic entity
which must be further nurtured and protect-
ed from the harms inflicted by the radical
right.

PP333311  GGaaiiaa,,  tthhee  AAttoommiicc  MMootthheerr:: Past studies
of Gaia as the self-regulating life force of
mother earth have been too narrow in their
vision. A new framework for physics shows
that Gaia originates at the atomic level,
where each atom is alive and connected to
the cosmic consciousness, directly influenc-
ing universal karma. This breakthrough in
human consciousness, finally accessing the
astral energies of the atom itself, reveals the
horrors of man’s sins (but not women’s)
against nature in the twentieth century.
Splitting the atom, for example, is not seen
as the ultimate act of violence. Our assault
on the atomic world may account for much
of the clash between man and nature,
including the recent escalation in lightening
strikes. This course will show students new
approaches to life and energy to heal the
wounds we have inflicted to the atomic
world, including the damaged self-esteem to

electrons and other particles
afflicted with judgmental
labels by bigoted scientists.

PP338822  ––  SSoocciiaall  JJuussttiiccee  aatt  tthhee
SSuubbaattoommiicc  LLeevveell:: Physicists
must take the lead in the
armed struggle for social jus-
tice at all levels of society,
including the previously
overlooked quantum level.
Conservative laws for mass
and energy must be replaced
with radical,  progressive
paradigms based on just
redistribution of mass and
charge to achieve true pari-
ty. (Equality of mass and
charge deserve special atten-
tion, for mass is equivalent
to wealth, and charge, of
course, relates to the ability

April S. Whitt
Fernbank Science Center
156 Heaton Park Drive NE

Atlanta, Georgia 30307 USA
678-874-7148

april.whitt@fernbank.edu

Last Light

Participants in the 2005 short course “Big Bang and Beyond: 21st

Century Cosmology“ met at the Kavli Institute for Cosmological
Physics in September of this year. Photo courtesy Sho Itoh.

(Please see LLaasstt  LLiigghhtt
on page 26






