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Youngstown State University
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Response to Impact Craters review
In the summer of 2012 I used my summer 

vacation to tour Portugal and Spain. In Spain I 
stopped for a night at a bed and breakfast run 
by an elderly English woman named Dulcey 
in the town of Rubielos de la Cerida. She told 
me the town was in a crater, which interest-
ed me enough to extend my stay for a second 
night. Using my badly rusty high school Span-
ish I learned coesite was found there, and actu-
ally saw some shatter cones.

Your book reviewer would be well advised 
not to accuse others of being obsolete, when 
he himself is.

Sharon G. Rosen

What’s that you say? Summer’s here and 
you have nothing to read? I have the solution 
for that, and you’re holding* all 92 pages of it 
right now.

This issue is the largest, and also contains 
the most ads, of any Planetarian to date.

And, for more good news (and to keep this 
June issue from becoming a book), you have a 
lot to look forward to in September.

My apologies to Rob Walrecht and Jean-
Michel Faidit, but I’ve had to hold their arti-
cles. Now you can look forward to learning 
how a simple idea and lots of hard work and 
passion became a planisphere from Rob, and, 
from Jean-Michel, you can brush up on your 
telescope knowledge. His article on the histo-
ry of the telescope, yet another installment in 
our series on visualizing data, is one to keep on 
hand as a great resource for producing your 
own program on telescopes.

As promised, more stories on data visual-
ization appear in this issue. Three articles I re-
quested, and I owe a debt of thanks to their au-
thors: Judith Rubin, Paul Mowbray, and Mike 
Heim.

Oh, how little I know
When I realized that the March story about 

data visualization (“Visualizing the Data” by 
Judith Rubin, page 18) illustrated my own ig-
norance of how data is acquired by today’s 
telescopes, both on the ground and in orbit, 
I asked if she could expand on the story, and 
she did (“Specialized teams create compelling 

animations to visualize stories of science,” 
page 26). 

I asked Paul Mowbray for a quick look at 
why NSC Creative’s International Year of As-
tronomy program We Are Astronomers fo-
cused on the people behind the data, and he 
brought out the often overlooked human side 
of data acquisition.

Mike Heim is a member of my local ama-
teur astronomy club and when he started to 
share great images he had processed directly 
from raw Hubble Space Telescope data, my re-
action was “wow.” Everyone has access to that 
data and can produce their own stunning pic-
tures. Mike shares the method with us, and 
provides another piece of the data visualiza-
tion process.

Look for more on data visualization in up-
coming issues.

An editor on her knees
I am grateful to Judy, Paul, and Mike for an-

swering my plea for articles on a specific topic, 
and I am equally grateful to the affiliate rep-
resentatives and associate editors who write 
faithfully for each issue.

However, I wish I didn’t have to plead for 
material. Planetarian is by and for planetar-
ium professionals around the globe. I dis-
cover so many interesting projects and pro-
grams  when I read International News and I 
frequently request longer stories. Sometimes 
I even get them, but, unfortunately, most of 
the time my requests are ignored or forgotten.

Please, everyone—share! That’s what we do 
the best under our domes: we share our pas-
sion and our knowledge with others. 

To all those hard-working newsletter edi-
tors out there: if you have a great story, send 
it to me (with reprint permission, of course). 
Share with your affiliate readers, and also 
share with the world. 

Affiliate representatives: if you know of 
something interesting going on in your re-
gion, let me know. I’ll try to make contact and 
follow up for a story. And, although this is a 
bit morbid, please let me know about deaths 
in your area. Dome-L keeps me informed 
about U.S. people, but I have no ability to find 
out about deaths elsewhere unless you tell me.

Don’t worry about grammar or writing in 
English. It’s my job to take care of the gram-
mar, and Google and Microsoft do pretty good 

jobs of translation. To steal a catchphrase from 
an advertisement: Just do it.

The value of our vendors
You might notice that several of the articles 

in this issue appear to be “vendor heavy” and 
wonder “what’s up with that?”

 That’s an easy answer, especially if you 
paid attention to what I just wrote. 

In addition to financially supporting our 
conferences, bending over backwards to give 
us price breaks on programs and equipment, 
and just generally being great people to work 
with, our vendors also are willing to share in-
formation.

Jeff Bowen shares his extensive knowledge 
of equipment and answer questions about au-
dio through his “Sound Advice” column. (I 
gave him a break for this issue; he’ll be back 
in September.) 

Carolyn Collins Petersen, even though kept 
busy as CEO of Loch Ness Productions, finds 
time to write about what’s going on in the im-
mersive and digital dome world.

And I know you’re thinking to yourself: 
“well, sure they do this—it’s free advertising 
for them.”

Does that mean you’re not going to read 
their columns? Of course not. What you’re go-
ing to do is read and then incorporate their 
suggestions and information into your own 
dome. You’ll be informed. What an important 
word, especially when it comes time for bud-
get justification or asking for additional fund-
ing.

Spitz Creative Media, Evans & Sutherland,  
and NSC Creative in this issues, and Sky-Skan, 
SCISS, and others (sorry if I missed you) in past 
issues, have shared with Planetarian readers 
without expectation of financial reward.

I certainly appreciate them, not only be-
cause their advertisements support this publi-
cation, but also because their words help fill 
its pages with meaningful data. After all, I do 
not and cannot fill them by myself.

Only in the planetarium world do we have 
vendors like this: vendors who are friends and 
oftentimes former co-workers who speak the 
language of the dome.

The language of the dome. What a wonder-
ful thought. No matter where we live, we are 
all connected by dome-ese: we talk lumens, 
pixels, dome size, projectors, and reaching au-
diences. We talk stars and galaxies, mythology 
and metaphors, pre-school and adults, hands-
on and best practices. 

Admit it: You look foward to going to re-
gional conferences and international meet-
ings because they are reunions: not of rela-
tives, but of friends and colleagues who speak 
dome-ese, not matter their native tongue. 
Even though the official language of IPS con-
ferences is English and for some, the language 
is a barrier, we find ways over or under the 
barrier and we communicate.   I

*or viewing on a screen

mailto:sharon.shanks@gmail.com
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President’s Message                                                

Joanne Young
Audio Visual Imagineering
6565 Hazeltine National Drive, Suite 2
Orlando, Florida 32822 USA
+1 (407) 859-8166
joanne@av-imagineering.com

Dear Fellow Planetarians,
Firstly, I want to thank you for the tremen-

dous response to our special invitation to host 
the IPS 2018 Conference. Within two weeks of 
posting the invitation on our website, we re-
ceived 11 responses. 

I understand that not all will actually sub-
mit bids, but your enthusiastic support was 
overwhelming and welcomed. I am grate-
ful to the IPS Council members who rallied 
to the cause seeking potential hosts. I am also 
grateful to those Council members who are 
currently assisting potential 
hosts as they complete their 
bids for IPS 2018. 

All bids were due by June 1, 
2015. Watch the website for 
further developments and in-
formation about these poten-
tial sites. A decision will be 
made by IPS Council in Au-
gust of this year during our 
annual meeting, being held 
in Montreal.

Meeting on the Space 
Coast

February 21-22, the IPS offi-
cers, Thomas Kraupe, Shawn 
Laatsch, Lee Ann Hennig, and 
Ann Bragg, as well as Vision 
2020 Initiative Chair Jon El-
vert, met at my house on the 
Space Coast of Merritt Island, 
Florida. If you have ever worked with these 
people, you know they show up on time, get 
coffee or tea and begin working immediately. 
It doesn’t stop until it’s time to eat and have 
coffee, and we are back at work. 

We covered a lot of business in two days—
the most important of which was the means 
by which IPS will develop as the new organi-
zation we all desire.

IPS is an all volunteer society, and I can see 
it is time for a change. For any of you who 
have volunteered on various committees in 
your local communities and/or IPS, you know 
there is a great amount of effort made by a few 
and often things don’t move as quickly as you 
would like. 

 Although I am no stranger to volunteer 

work, I have never served on an IPS commit-
tee or Council nor as an officer. I had no idea 
of the amount work our officers and certain 
committee chairs and members have been 
doing. I didn’t realize the amount of time, fo-
cused attention, and work through very late 
night skype meetings, face to face meetings, 
emails, writing, calls, etc. devoted by a few to 
the business of IPS. 

Working and collaborating with all of these 
IPS warriors is a great honor and privilege, for 
which I am grateful. With the Vision 2020 Ini-

tiative team illuminating the path to our fu-
ture, we are discovering there is even more to 
accomplish to be the resource our communi-
ty requires. What does that suggest to you? 

As stated by Jon Elvert, “In order for IPS to 
take on leadership roles, provide programs 
and resources for the membership, IPS must 
be the very best source for planetarians to get/
receive professional development.” 

I agree with Jon. In order to accomplish this, 
I believe that IPS needs an advocate, a full-
time mouth piece, an enabler that can foster 
cooperation between international regions/
societies. I think the best option to make sure 
IPS achieves its desired outcomes would be to 
hire a full-time executive director. This is an 
opinion that I know I share with some. There 
are others who would prefer we stay a volun-
teer society. As president of IPS, I believe we 
can do both— and do it well.

Finding the best way forward
As a team, the IPS officers are searching the 

best way forward. We tasked Jon Elvert to 
identify professional facilitators, experienced 
with our business, who can help IPS develop 
our organization to the next level. Of the can-
didates Jon provided, we have retained Eliza-
beth Monroe-Cook, Ph.D. She is a consulting 
psychologist whose organization develop-
ment work includes facilitation, training, and 
groups at all levels of an organization. Some 
of her past clients include GLPA, Kavli, and 
NASA programs. She will be meeting with the 
entire IPS Council during our August meeting 
in Montreal. We look forward to that meeting 
and seeing her recommendations.

Meeting in Poland
In late April Shawn and I met with Maciej 

Ligowski and Monika Malinowska in War-
saw, Poland to continue planning for IPS2016. 
The conference site is beautiful—and perfect 
for our conference. All of the luxurious space, 
services, and facilities required for a successful 

event are under the roof and 
on the lovely grounds of the 
Copernicus Science Center. 

On April 27 we also met 
with some of the vendors who 
will be sponsoring IPS2016. 
There is always a great deal of 
planning for the vendors pri-
or to any conference. Present 
at that meeting were Jan Bu-
rionek and Zdenek Rychetnik 
from AV MEDIA representing 
Zeiss, Glenn Smith of Sky-
Skan, Benjamin Cabut of RSA 
Cosmos, Cecilia Ohrner of 
SCISS, and Marzia Muradore 
of Skypoint representing Ev-
ans & Sutherland, along with 

Above: Officers meeting on the Space Coast: clockwise starting with 
President Joanne Young, Lee Ann Hennig, Thomas Kraupe, Shawn 
Laatsch, and Ann Bragg. Below, the wonderful crew at the Copernicus 
Science Center.
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Introduction
For the past several decades, researchers 

have conducted studies on the planetarium 
as an educational venue. A major goal of this 
research has been to measure student concep-
tual learning (e.g. Brazell & Espinoza, 2009), 
while other studies have compared learning 
outcomes in the planetarium to learning in 
other settings (e.g. Zimmerman, Spillane, Reiff, 
& Sumners, 2014). Despite the long history of 
research on the planetarium, there are many 
questions unanswered about the role plane-
tariums can play in educating audiences or 
supporting their interest in astronomy.

The goal of this article is to provide guid-
ance to the planetarium community on issues 
pertaining to planetarium-based research. In 
particular, we will aim our discussion towards 
those interested in investigating their own re-
search questions. As members of this commu-
nity, you are uniquely qualified to identify 
areas of research that will generate findings 
interesting and useful to other planetarium 
practitioners, and potentially speak to the 
broader community of researchers interest-
ed in astronomy education, informal educa-
tion, visualization, and other fields. In particu-
lar, evidence gathered through research-based 
practices can help communicate the value of 
planetariums to other stakeholders (e.g. do-
nors, school boards, etc.) as well as demon-
strate how methods developed in one plane-
tarium can benefit the broader planetarium 
community. 

 This guide is organized into four sections. 
First, we present four broad areas of literature 
in which planetarium-based research could 
be situated. Second, we discuss basic elements 
of conducting educational research and dif-
ferent approaches to collecting and analyz-
ing data. Third, we suggest practical consider-
ations that are important to remember when 
engaging in planetarium-based research. Fi-
nally, we discuss the importance of dissemi-
nating research results and identifying poten-
tial venues in which to present and publish. 
We see this guide as one part of an ongoing 
conversation that can lead to improvement 
in how the planetarium community imple-

ments research-based programming for our 
audiences. 

 
Potential research areas and
related literature

 In this section, we first explore the spec-
trum of informal and formal learning with-
in education literature and examine the plan-
etarium’s place in this body of work. Next, 

we discuss the planetarium-specific spectrum 
of learning, in and out of the dome, and why 
the planetarium community should consider 
both of these spaces when building a research 
literature base. In considering the intersection 
of these realms, we discuss four potential lines 
of research as examples of the kind of inqui-
ry members of the planetarium community 
could pursue. This will allow us to introduce 

Planetarium Research

Julia D. Plummer1, Shannon Schmoll2, Ka Chun Yu3, and Chrysta Ghent1

1 Department of Curriculum and Instruction, Pennsylvania State University, jdp17@psu.edu, cag1030@psu.edu
2 Abrams Planetarium, Michigan State Universe schmoll@pa.msu.edu
3 Denver Museum of Nature & Science kcyu@dmns.org

Last summer, Thomas Kraupe (then IPS 
President) noted that he would like the Ed-
ucation Committee to include an empha-
sis of planetarium research.  We are fortu-
nate that the authors of this article agreed 
to join the Education Committee, and fur-
ther, to prepare this seminal article.

If you have ever considered doing a plan-
etarium research project, you need to read 
this article.  If you have ever wondered 
which way to present a concept or a visual-
ization in the planetarium, you should read 
this article and undertake research that will 
help you answer your question. If you are 
planning a study for an advanced universi-
ty degree, this article’s information should 
be invaluable.  

Plummer, Schmoll, Yu, and Ghent, all ex-
perienced in the field of planetarium re-
search in the U.S., draw together a large 
number of considerations, resources, and 
tips for a successful research project.  They 
present helpful categories for planetarium 
research, allowing us to understand better 
the nature of questions we might ask.

As the authors discuss, there are many 
different possibilities for planetarium re-
search, and the opportunities never will be 
exhausted.  Whether you have a small por-
table planetarium, the latest fulldome tech-
nology, or something in-between, doing a 
research project probably will help you be 
more effective.  

Perhaps you will want to complete only 

a small project specific to your situation, 
an action research project, that takes a rel-
atively small amount of time.  Or maybe 
you will be inspired, individually or shared 
within a large institution or with other in-
stitutions, to initiate an in-depth, well-con-
trolled project that will help you, but also, 
when shared at a conference and in writ-
ing in one or more journals, will help other 
planetarium educators who have goals sim-
ilar to yours.

Even if you do not plan to do your own 
research project, this article will familiarize 
you with a branch of activity increasingly 
important to the planetarium community. 
Those who conduct planetarium research 
will illuminate best practices in different 
situations and types of planetariums. Full-
dome and other innovative planetarium 
technology is very valuable, but determin-
ing how to best use it and interacting with 
classroom, exhibit, and other experiences, 
will allow it to reach its full potential.  As 
we, the planetarium community, can de-
liver research results showing the best ways 
to reach planetarium potential, those who 
give funds for planetariums and their pro-
grams will be convinced to continue and 
increase that support. Planetarium research 
helps us all!  Thank you, Julia, Shannon, Ka 
Chun, and Chrysta!

Jeanne Bishop, Chair
IPS Education Committee

There are many opportunities for planetarium research

A Guide to Conducting Educational Research in the Planetarium
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some relevant literature, but will not act as an 
exhaustive analysis of existing work or poten-
tial lines of research.

 
Informal vs formal learning environments

The terms formal and informal learning en-
vironments are often applied to the dichoto-
my of in school and out of school contexts, 
respectively. However, there are a variety of 
characteristics that distinguish informal and 
formal learning environments that will help 
us define the planetarium learning experi-
ence in more nuanced ways. A primary char-
acteristic of informal learning environments, 
such as museums, science centers, and nature 
centers, is the level of choice offered a learn-
er (Falk & Dierking, 2000). On the other hand, 
formal learning environments are often char-
acterized by a teacher-led curriculum where 
students have little control over what they 
study. 

Thus, informal environments differ from 
formal environments by the extent to which 
learners’ experiences are driven by their 
choice in which spaces to visit and control 
over how long to linger, resulting in more per-
sonalized experiences (NRC, 2007). People also 
spend different amounts of time in informal 
environments, usually with less frequent vis-
its that are shorter than a typical classroom 
experience. Additionally, there are document-
ed “novelty” effects which occur when new 
or infrequently visited spaces cognitively 
overwhelm people; this makes it difficult for 
them to learn content because they are dis-
tracted by what is new and different about 
the environment (e.g. Orion & Hofstein, 1994). 

As a result, many informal spaces tend to fo-
cus their learning goals on affective gains, in-
stead of learning factual content. These emo-
tional aspects of learning include motivation, 
interest, and perseverance to learn something 
new. The focus on meeting standards in for-
mal education means that the content and 
cognitive gains are often given a higher pri-
ority. 

Another difference between informal and 
formal environments is primary audience. 
Schools and colleges focus on students who 
are required or pay to attend, and receive indi-
vidual grades. Informal museums, on the oth-
er hand, cater to the wider public audience 
who may view their visits as social excursions.

While these differences in how we consid-
er learners’ experiences do exist between for-
mal and informal learning environments, 
they should not be considered a stark dichoto-
my, but as a fluid spectrum. Every learning ex-
perience will likely fall somewhere between 
these extremes (NRC, 2009). For instance, for-
mal classrooms may emphasize choice and 
control by allowing students to pursue their 
own research projects, albeit in a certain con-
tent area. Similarly, people may choose to vis-

it a museum and follow a more structured 
docent-led tour. Where exactly a learning en-
vironment or an individual educational pro-
gram falls will depend on content, audience, 
physical space, and overall goals of both the 
educators and the audience.

Programs at individual planetariums will 
also fall at different points on this spectrum. 
planetariums housed in schools may imple-
ment programs that fall more in the formal 
realm, as it could be considered a specialized 
classroom that students can return to fre-
quently. Those that operate as part of muse-
ums or science centers may fall in the infor-
mal realm as they cater to wider audiences 
who choose to spend their leisure time attend-
ing a planetarium program. Portable domes 
that travel to a school might fall closer to the 
middle as they are single visits, but also may 
be integrated into a school curriculum. Simi-
larly, some planetarium programming that is 
more structured and show-like might not of-
fer a lot of choice and social interaction, thus 
not connecting to the same ways of learning 
as we consider to happen in informal environ-
ments. Planetarium shows that are designed 
to offer the audience more control might fall 
on the informal side. 

Understanding these different characteris-
tics of formal and informal learning environ-
ments will help you start reviewing appro-
priate research literature for a new research 
project. In other words, even though planetar-
iums are often categorized as a form of infor-
mal education, the nature of how we engage 
our audiences suggests that drawing on litera-
ture from formal, school-based research rather 
than from the museum-based literature may 
also be a productive choice. 

 
In-dome vs out-of-dome

 Even though existing informal and formal 
literature can inform our work, we still need 
separate evidence-based planetarium research 
because of the unique characteristics of plane-
tariums compared to other learning environ-
ments. For example, school-based planetari-
ums often provide an educational experience 
more akin to an informal environment when 
compared to the rest of their school-based 
curricula. This means that school-based plan-
etarium educators may need to attend more 
to the novelty factor of the planetarium en-
vironment while also benefiting from oppor-
tunities to engage children’s excitement and 
interest. When located in an informal en-
vironment, planetariums offer more struc-
tured learning activities and time constraints 
than other parts of a museum or science cen-
ter, skewing the planetarium experience back 
towards a formal education experience. Hav-
ing evidence unique to our range of audiences 
and contexts will help us better identify best 
practices for the field.

And, despite our unique environments, we 
should not restrict ourselves to only what 
happens in the dome. People do not come 
into a learning environment as blank slates; 
rather they construct knowledge in differ-
ent ways based on prior experiences and ideas 
(Piaget, 1970). Additionally, it has long been 
recognized that there are important social fac-
tors to how people learn. Learning occurs best 
through interactions between people (Vy-
gotsky, 1978). This is something that informal 
learning environments can easily foster (Falk 
& Dierking, 2000). 

For planetariums, the social piece is often 
lacking because talking during a show vio-
lates social etiquette and time is limited for 
any social interaction. If interaction during a 
show happens, it is often still passive and lim-
ited to visitors answering a question posed by 
a presenter or voting on something, like a top-
ic or destination, by the audience. As a result 
those social aspects of learning will more like-
ly happen, and may need to be fostered, be-
yond the dome. 

Research should investigate how these out-
of-dome experiences could inform what we 
do in the dome and how the dome can influ-
ence extended learning after a presentation. 
Because what happens outside this dome af-
fects learning in the dome, we consider this 
a separate spectrum of learning in and out of 
the dome.

Vignettes
The intersection of informal, formal, in-

dome, and out-of-dome creates what we will 
refer to Quadrants of Planetarium Research 
(see Figure 1 on next page). This is not the only 
way we can split research, but the quadrants 
could be a helpful tool to situate your proj-
ect in the literature and develop appropriate 
research questions. We will present vignettes 
of potential lines of research in each quadrant 
as a way to illustrate potential avenues for fu-
ture research.

Formal and in-dome quadrant:
Effective visualizations for multiple
audiences 

The heart of our work in the planetarium 
is the way we visually engage audiences. And 
yet, what do we know about how our audi-
ences interpret and extract information from 
the visualizations used in the dome, whether 
we project a simple star field with constella-
tion overlays or complex renderings of flight 
through the solar system? 

Within this area of research exists many po-
tential lines of inquiry focused on the cogni-
tive gains associated with visualization. As a 
result of this conceptual and cognitive em-
phasis in the dome this particular visualiza-
tion research would fall into the formal/in-

(Continues on next page)
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dome quadrant.
Some existing research has begun to ex-

plore ways an immersive planetarium envi-
ronment may support audiences in making 
sense of spatial information. Chastenay (2015) 
investigated ways a planetarium program 
can be designed to support both an Earth-
based and space-based perspective on the lu-
nar phases. Yu, Sahami, Sahami, and Sessions 
(2015, in press) have begun to uncover evi-
dence that visualizations presented in an im-
mersive, fulldome environment are better at 
supporting student learning of spatially com-
plex phenomena than the same visualization 
on a non-immersive (flat) format. This may be 
due in part to the immersive visuals freeing 
up cognitive resources that would otherwise 
be used to keep track of where celestial bodies 
are in the simulation.

Further research in this area may need to 
draw upon the existing body of multime-
dia theory literature (Mayer, 2005). Consider-
able prior research on multimedia education 
points to the importance of considering the 
cognitive load incurred by visuals or anima-
tions due to limited size of human’s working 
memory. One consequence of this is the split-
attention effect (Sweller, Merrienboer, & Paas, 
1998): if the visualization provides multiple 
sources of visual information, all of which are 
essential for understanding the content pre-
sented, then the learner must integrate this in-
formation internally before making sense of 
the visualization, which imposes a heavy cog-
nitive load. 

Gillette (2014) found a negative impact on 
student learning from planetarium programs 
that include additional images or deviations 
from the main content presentation, which 
further supports the importance of attending 
to multimedia theory. An important instruc-
tional implication of this is that researchers 
and program developers should consider the 
types of visual elements presented and find 
better ways to effectively integrate them for 
the learning in the planetarium presentation. 

This is but one direction research might 
take on the design of effective dome visual-
izations. Other lines of research might consid-
er what makes a visualization for a particular 
concept or age group effective by examining 
how it supports audience’s ability to engage 
with spatially complex scenarios. Addition-
al research could consider the relationship 
between students’ prior conceptual knowl-
edge or spatial skills and what they learn from 
particular dome visualizations. Other studies 
could explore methods of educating audienc-
es in the practices by which astronomers in-
vestigate the universe. Overall, future studies 
in this area should carefully consider the na-
ture of how planetariums engage audiences, as 

well as existing literature on how people learn 
from images and simulations. 

Formal and out-of-dome quadrant:
Intersections and connections between 
planetariums and school-based education

Field trips for students represent a large por-
tion of many planetariums’ audience. While 
studies have investigated student learning 
during field trips to planetariums (e.g. Plum-
mer, 2009), much more could be done to con-
sider methods that further support this pop-
ulation across both learning environments. 
Prior research on student learning on field 
trips to museums and other informal settings 
has concluded that student learning is im-
proved when the field trip is integrated into 
students’ school curricula (Griffin, 1998, De-
witt and Osborne, 2007). This generally takes 
the form of classroom-based pre- and post-ac-
tivities that are directly tied to what students 
see while on the field trip. 

Because integration includes out-of-dome 
preparation and follow-up in the traditionally 
formal realm of classroom education, this line 
of research would fall within the Formal/Out-
of-Dome quadrant. However, given current 
understanding of how learning is tied to the 
context in which it is learned (e.g. Brown, Col-
lins, & Duguid, 1989), more research is needed 
on effective ways of integrating students’ ex-
periences across informal and formal learning 
environments.

Some research has already been conducted 
in this area, though it is a burgeoning field for 
planetariums. One approach to this problem 
was Schmoll’s (2013) study of how the School-
Museum Integrated Learning Experience in 
Science framework (Griffin, 1998) could be 

used to effectively integrate a school astron-
omy unit with a planetarium visit. Another 
line of investigation could explore methods of 
designing curriculum supplements aligned to 
specific planetarium programs. For example, 
Small and Plummer (2014a; 2014b) investigat-
ed the impact of a combination of planetari-
um field trip and a pair of pre/post classroom 
lessons, designed to facilitate further engage-
ment with the planetarium content, on early 
elementary students’ understanding of lunar 
phenomena. 

The work of Schmoll (2013) or Small and 
Plummer (2014a; 2014b) could be expanded 
with different planetarium types, age groups, 
or content areas. Schmoll (2013) also noted 
that more research needs to be done to ex-
plore how to best foster the social aspect of 
learning in and out of dome. We can also look 
at understanding the role that teachers play 
in these field trips to understand how we can 
best collaborate with and support them in 
this integration. We could also look at similar 
research done already in other informal en-
vironments such as museums to gain an idea 
of other research questions that should be ex-
plored in planetariums.

 
Informal and in-dome:
Choice in the planetarium 

A third broad area of potential research 
could focus on audience experiences in 
the planetarium through opportunities for 
free-choice learning. Because choice is such 
a key feature of informal environments, 
this would fall into the informal/in-dome 
quadrant. It can be difficult to incorporate 
choice into planetarium shows, but not im-
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possible. However, audience members’ oppor-
tunities for choice under the dome will like-
ly look different from choice in other aspects 
of a museum, such as walking through a gal-
lery space. While many planetariums include 
some opportunities for live engagement, the 
level of controlled facilitation in planetari-
ums limits the extent to which visitors can 
personalize their experience. 

Some planetariums offer choice and inter-
action through clickers or a similar kind of 
voting system, though little about the effec-
tiveness of these interactions towards increas-
ing audience learning or interest has been for-
mally published. Given the importance of 
visitors’ own personal interests and motiva-
tion in what they take away from an infor-
mal science setting (Falk et al. 2006), are there 
particular ways in which planetariums could 
support effectively choice in the dome or is 
it best to introduce choice through experi-
ences beyond the dome? Future research in 
planetariums settings could further investi-
gate how this theoretical framework can in-
form the design of planetarium experiences 
and lead to more research on the relationship 
between visitors’ personal agendas and the de-
sign of planetarium programs.

 
Informal and out-of-dome:
Extending learning opportunities out of 
the dome

A final area for research 
considers the potential for 
connecting visitor experienc-
es in the dome to additional 
opportunities for sense-mak-
ing and exploration outside 
of the dome. In the previ-
ous section, we raise the pos-
sibility that visitor agendas 
and the potential for person-
al choice could lead to inno-
vations in research within 
the dome. Similarly, in this 
quadrant, we suggest that vis-
itor experiences in the space 
outside the dome provides 
a wealth of opportunity to 
pursue their interests and dis-
cuss their planetarium expe-
riences with family members. 
This is similar to the litera-
ture on integrating a field 
trip into curriculum through 
pre- and post-activities. How-
ever, there is a shift in audi-
ence and additional level of 
choice that moves this line 
of research into the informal 
side of the spectrum, while re-
maining Out-of-Dome.

One line of research could explore meth-
ods of connecting temporary or permanent 
exhibit displays to planetarium content. Ex-
tensive research has considered methods of 
optimizing visitor engagement with museum 
exhibits (e.g. Allen, 2004), but little has been 
done to explore how to connect planetarium 
experiences with other aspects of a museum 
visit. Some research has explored how visitors 
make their own choices and decisions about 
how various exhibits are connected within a 
museum (MacDonald, 2007), but how could 
a museum effectively engage visitors in mak-
ing purposeful connections between a plane-
tarium visit and other exhibit space, especial-
ly considering the differences in the nature of 
these experiences? And what ways might this 
shape a visitors’ learning, interest, or motiva-
tion to engage in future astronomy-based ex-
periences?

 
Summary

These are only a few potential options. 
Many of these questions are likely to span 
across informal, formal, in-dome and out-of-
dome in ways that go beyond these examples. 
For instance, we discussed social learning be-
ing pushed beyond the dome, but questions 
could be asked relating to how we can fos-
ter social interactions during a show. Issues 
of choice in the dome could be studied be-
yond the dome. Questions of classroom-field 

trip integration could look at extended pro-
gramming while at the planetarium. There 
are many lines of worthy inquiry if set up ap-
propriately within the literature and meth-
odology base. To start familiarizing yourself 
with the current state of the research field, we 
recommend reading some of the relevant re-
search syntheses published and freely avail-
able to download (www.nap.edu) by the Na-
tional Research Council. We have selected the 
reports most relevant to inquiry in the four 
quadrants of planetarium research (See Table 
1). In the next section we will discuss how to 
take the next steps in designing your research 
study.

Basics of Research
 As we review some of the basics of conduct-

ing educational research, keep in mind that 
this will be a brief introduction rather than a 
comprehensive summary of the topic. There 
are entire textbooks and primers devoted to 
this topic (see Table 2 for suggested readings). 
Our goal in this section is point those new to 
research in the right direction for deciding on 
research questions, methodologies, and practi-
cal considerations for any study.

 
Research vs evaluation

One question that often comes up with an 
investigation that involves specific instruc-

Table 1. Recent research syntheses of science education research

National Research Council (NRC) resource Description

Taking Science to School: Learning and Teaching Sci-
ence in Grades K-8 (NRC, 2007)

Synthesis of what is known about how children in grades K-8 
learn concepts and practices of science. Reviews the founda-
tions for learning science in younger children and the impor-
tant role teachers play in science education. 

Framework for K-12 Science Education: Practices, 
Crosscutting Concepts, and Core Ideas (NRC, 2012)

Synthesizes what is known about students’ ideas about sci-
ence and research on standards-based education to generate 
a framework from which the Next Generation Science Standards 
were developed. Emphasizes the importance of integrating 
core disciplinary ideas, science practices, and cross-cutting 
concepts across grade levels.

Discipline Based Education Research: Understanding 
and Improving Learning in Undergraduate Science 
and Engineering (NRC, 2012)

Synthesizes empirical research on undergraduate teaching in 
the sciences, including astronomy, with a focus on how stu-
dents learn the concepts, practices, and ways of knowing sci-
ence and engineering.

Learning Science through Computer Games and Sim-
ulations (NRC, 2011)

Report considers what is known about how computer games 
and simulations can support science learning, identifies limita-
tions in our understanding, and develops an agenda to move re-
search forward.

Learning to Think Spatially: GIS as a Support in the 
K-12 Curriculum (NRC, 2006)

Draws on literature from multiple fields to begin to define the 
notion of spatial thinking; examines the role spatial thinking 
plays in learning across many disciplines, including astronomy.

How People Learn: Brain, Mind, Experience, & School 
(NRC, 2000)
 

Synthesizes research on learning, transfer, the design of learn-
ing environments, and effective teaching.

Learning Science in Informal Environments: People, 
Places, and Pursuits (NRC, 2009)

Examines research on learning science in out-of-school environ-
ments. Synthesis includes everyday settings, designed settings, 
informal programming, and media.
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methods to use in a study. Yet crafting a good 
research question is one of the most challeng-
ing aspects of doing research (Slater, Slater, & 
Bailey, 2010; Slater, Slater, & Shaner, 2008). A 
good research question should connect to a 
broad base of existing research literature. 

The literature should be used to effective-
ly identify areas in which more research is 
needed. A good question might reframe ques-
tions which have been previously asked but 
apply them to new contexts or use improved 
data gathering tools. For example, questions 
about learning or instructional design studied 
in non-planetarium settings may now be ap-
plied to new research conducted in the plan-
etarium environment, or research previously 
done in one type of planetarium, such as with-
in a small dome or with a optical-mechanical 
projector, might be done in a larger planetari-
um or with fulldome projections to better un-
derstand how these differences affect learn-
ing. 

The literature also should be used to pro-
vide a rationale for the research question, 
by showing the significance of the problem 
being studied and how it draws on previ-
ous findings or theories. Good research ques-
tions address issues that are meaningful to the 
community, such as others in the planetari-
um field, planetarium researchers, and related 
constituencies. 

Finally, good research questions are those 
that can be answered using evidence. Thus, 
when selecting a research question, the re-
searcher also should consider the available re-
sources for gathering data. Beginning with a 
research question that leads to a small-scale pi-
lot study may be the appropriate first step to-
wards broader research questions answered in 
larger studies in the future. 

There are three, interrelated, categories of re-
search questions in education (NRC, 2002): de-
scriptive (What is happening?), causal (Is there 
a systematic effect?), and mechanistic (How 
and why is it happening?). Descriptive ques-
tions are those that attempt various kinds of 
descriptions of people, actions, or events. A de-
scriptive, planetarium-relevant research ques-
tion might include: How often do teachers use 
content addressed in the planetarium before 
or after a planetarium visit? Descriptive ques-
tions also address simple relationships or cor-
relations between variables when methods do 
not allow for causal conclusions. An example 
of this type of research might examine the de-
sign of a planetarium program that is meant 
to support an audience’s understanding of size 
and scale; the descriptive question might be, 
do audience members understanding of rela-
tive size and scale improve after attending this 
planetarium program? 

Causal questions attempt to control for 
the potential that an alternative explanation 

could account for the result by providing a 
comparison group. In other words, if one is in-
vestigating whether a particular education-
al intervention (planetarium program, exhib-
it, classroom lesson, etc.) causes the change 
in audience knowledge or behavior, the au-
dience outcomes should be compared to an-
other group of similar people who did not 
attend that particular intervention. For ex-
ample, one might ask: Are audiences’ explana-
tions of [topic] more accurate when they first 
engage with a related exhibit before the pro-
gram compared to after the program? Such re-
search could examine participants who visit-
ed an exhibit before, after, or not at all. 

Finally, mechanistic questions take a closer 
look at the process and mechanisms by which 
factors may influence outcomes. For example, 
if someone conducted the previous study and 
found that audiences learn more when they 
are primed by exploring a related exhibit pri-
or to entering the planetarium than if they 
did not first explore that exhibit, a follow-up 
study might try to uncover the mechanism 
that influences that difference: Why does en-
gaging with an exhibit prior to attending the 
planetarium improve learning outcomes? 
Such a study may need to examine the social 
interactions that take place between visitors 
regarding the exhibit as well as developing 
methods to investigate differences in what au-
dience members attended to during the pro-
gram. Findings could then influence future 
exhibit and planetarium development. 

 
Research methodologies

The choice of research question should 
drive the selection of appropriate research 
methods. Paying close attention to the match 
between research question and methods al-
lows for “the development of a logical chain 
of reasoning based on the interplay among in-
vestigative techniques, data, and hypotheses 
to reach justifiable conclusions” (NRC, 2002, 
pp. 62-63). 

In general, educational researchers divide 
methods into two broad categories: quantita-
tive and qualitative. Not only do quantitative 
and qualitative research have different philo-
sophical approaches, but they have different 
methodologies as well. Each approach has dif-
ferent strengths, which allow researchers to 
solve different types of problems.

 
Quantitative methods

Quantitative research may be most familiar 
to physical scientists; questions are answered 
based on the analysis of numerical data. 
Quantitative methods allow the researcher 
to measure cause and effect, determine statis-
tically significant changes in variables, and 
look for correlations between variables. In 

Planetarium Research

tional interventions, such as a planetarium 
program, is whether the study would be con-
sidered research or evaluation. Evaluation and 
research may seem very similar given the fo-
cus on developing evidence-based conclu-
sions and use of the same tools and terminol-
ogy, there are distinct differences between the 
two. 

The goal of evaluation is to improve a pro-
gram or educational approach by judging 
the program itself. The evaluation serves the 
stakeholders who created or funded the pro-
gram. There are different types of evaluation, 
depending on how far along you are on a proj-
ect. Formative evaluation is performed dur-
ing program development; results are used to 
refine the program. Summative evaluation is 
done at the end to judge the success or failure 
of a program in achieving its goals.

Research, on the other hand, focuses on 
questions that go beyond a particular pro-
gram, with the goal of making discoveries 
that can be generalized to other programs, 
audiences, and conditions. Research may be 
used to test a specific theory or to generate 
new theories and hypotheses. Instead of gath-
ering data to provide evidence for stakehold-
ers who wish to determine the effectiveness 
of a specific program, research often origi-
nates from scholars, with the merit of the re-
search judged by other scholars from the same 
discipline. While many of the concepts, meth-
ods, and perspectives we discuss in this paper 
are applicable to either research or evaluation, 
our focus here will be on addressing questions 
and practices of research.

For those interested in getting started in 
planetarium-based research, you may find it 
productive to start by thinking about ways 
to conduct research on how you engage your 
audiences. This would likely be categorized 
as a third approach referred to as action re-
search. Action research has its roots in class-
room-based research wherein teachers engage 
in research on their own teaching practic-
es in their own classrooms. Those engaged in 
action research often focus on the immedi-
ate application of findings to practice, rather 
than producing generalizable results or gener-
ating theory. Thus, action research is often cy-
clical with the researcher gathering evidence 
on outcomes of their instruction and using 
those results to make improvements in their 
practice, followed by further data gathering 
and improvement.

Research design
Research questions

At the core of any research study are the 
questions being asked and answered. Our re-
search questions drive all further consider-
ations of appropriate evidence to gather and (Continues on next page)
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quantitative studies, researchers first iden-
tify variables that may influence learning. 
Only one variable should changed at a time 
during a study. Thus, researchers must care-
fully consider how to control for potentially 
confounding variables (extraneous variables 
which may also influence the outcomes). For 
example, in a study of whether a planetari-
um program supports student learning, the re-
searcher will need to make sure that other ex-
periences that the audience has outside of the 
dome does not influence the results of a post-
assessment. 

Quantitative methods can also be used to 
generate descriptions of educational phenom-
ena by using descriptive statistics (e.g. how 
many participants engage in different types 
of behaviors). Data is often gathered using 
surveys, tests, and other quantifiable instru-
ments; this allows for large sample sizes and 
the potential for greater certainty that a par-
ticular finding is representative of the popula-
tion being studied.

 
Qualitative methods

Qualitative research, on the other hand, of-
ten uses more subjective methods, which rely 
more on the researchers’ observational and 
interpretive abilities. Qualitative researchers 
may collect data through interviews, open-
ended questionnaires, field notes, and video 
analysis. The qualitative researcher assumes 
that individuals are affected by the world 
around them, and thus the methods of col-
lecting data should account for these influ-
ences. 

While quantitative research often works 
towards testing a preconceived hypothesis, 
qualitative research methods allow for flex-
ible analyses that help researchers identify 
unanticipated phenomena or events in ways 
that can lead to new hypotheses. In other 
words, quantitative methods are often used 
when there is sufficient existing literature to 
form clear hypotheses and develop instru-
ments that can measure variables of interest, 
while qualitative methods may be more ap-
propriate when the researcher needs to gath-
er more information in order to better under-
stand an educational context or problem that 
has been insufficiently studied. Using observa-
tional and interpretive methods to character-
ize individuals and situations takes a consid-
erable amount of time, so qualitative research 
studies tend to involve small sample sizes.
 Mixed methods

The mixed methods approach is, as the 
name suggests, a combination of both quan-
titative and qualitative. For some research 
questions, combining these two allows the re-
searcher to build on and offset the weakness 
of the other approach. There are also situa-

tions where using only one type of methodol-
ogy is insufficient to answer the research ques-
tion. 

One approach to using mixed methods 
might be to collect both quantitative and 
qualitative data concurrently, such as asking 
visitors to fill out surveys about their interest 
in a topic (quantitative) while also taking field 
notes on how they respond to a particular 
program (qualitative); the researcher would 
then merge the results of analyzing each data 
set to interpret the findings. 

An explanatory approach might be to first 
collect and analyze quantitative data fol-
lowed by collecting and analyzing additional 
qualitative data. The goal in this design would 
be to use the qualitative data, such as purpose-
fully selecting visitors to interview after at-
tending a planetarium program, to explain re-
sults measured quantitatively. 

An exploratory approach might include 
gathering extensive qualitative data, such as 
pre- and post-visit interviews, and then once 
patterns emerge in participants’ answers, con-
duct statistical analyses to measure wheth-
er those emergent themes or characteristics 
changed after a visit to the planetarium.

 
Design-Based Research

A final approach is called Design-Based Re-
search (DBR; Design-Based Research Collabora-
tive, 2003), also known as design experiments 
or design-based implementation research. 
DBR draws on qualitative and mixed meth-
ods traditions to study learning environments 
through an iterative process of refining inter-
ventions in order to develop new theories and 
methods of instruction. The key focus here is 
on gathering data from cycles of implementa-
tion: the researchers and developers continue 
to revise their practice or programs, based on 
prior rounds of data collection, in ways that 
help them better understand how the inter-
vention supports learning. 

Studies using DBR focus on understanding 
learning in naturalistic settings and believe 
that the value of this approach is that it rec-
ognizes and integrates the messiness of real-
world learning environments (Barab, 2014). 
DBR considers that the design of a program 
is inseparable from the implementation of a 
program; in other words, rather than treating 
an educational experience in and around the 
planetarium as a fixed object, design-based re-
searchers consider that research on any de-
signed program must also consider the larger 
ecosystem in which it is expected to engage 
an audience (Barab, 2014). DBR considers the 
differences encountered based on different 
audiences, different presenters, and other as-
pects of the learning environment, as critical 
to both interpreting and communicating the 
results of a study. 

 Examples of research methods
To illustrate the relationship between 

these methodological approaches and re-
search questions about the planetarium en-
vironment, we will consider a single problem 
space. Within this space, we will describe dif-
ferent types of questions that could be asked 
and how this would lead to different method-
ological approaches. Imagine the hypotheti-
cal case of a planetarium professional who is 
working with 5th grade teachers (10-11 years) 
in a local school district. The planetarium pro-
fessional has been asked to help the teachers 
address some of the Next Generation Science 
Standards (NGSS Lead States, 2013), a new set 
of standards for science education in the Unit-
ed States, including:

 • 5-Earth and Space Science 1-1. Support 
an argument that differences in the ap-
parent brightness of the sun compared 
to other stars is due to their relative dis-
tances from Earth.

 • 5-Earth and Space Science 1-2. Repre-
sent data in graphical displays to reveal 
patterns of daily changes in length and 
direction of shadows, day and night, 
and the seasonal appearance of some 
stars in the night sky.

While this is a real, practical problem for 
the teachers in this school district, it is also a 
context in which to engage in research that 
would improve our understanding how best 
to engage students in planetarium field trips. 

Based on the existing literature, the plane-
tarium professional knows that it will be im-
portant for the planetarium program she 
creates to be well integrated in to the teach-
ers’ curriculum (Schmoll, 2013, Griffin, 1998). 
Several different—yet equally useful and rel-
evant—research questions, with their cor-
responding methodologies, could be asked 
about this problem space.

 Quantitative example: She could design 
a planetarium program that helps students 
make sense of distances to stars or change in 
our observations over time by providing visu-
alizations that help them make sense of data 
they had been exploring in the classroom; stu-
dents would visit the planetarium near the 
end of their unit as a way to help them con-
struct reasoning for the scientific arguments 
they are making in the classroom. 

A research question might be posed, Do 
students who attend a planetarium program 
designed to help them reason about [astro-
nomical phenomena] demonstrate increased 
learning gains compared to students who 
only participated in their typical school as-
tronomy unit? 

The planetarium researcher could do a 
quantitative comparison of pre/post gains, us-
ing existing multiple choice assessments, from 
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students who attended the planetarium pro-
gram during their astronomy unit compared 
to students who participated in the same as-
tronomy unit but did not attend the planetar-
ium. Findings might be used to advocate for 
future classroom-planetarium partnerships 
while also adding to our understanding meth-
ods that support student learning.

 Qualitative example: On the other hand, 
the researcher might ask a qualitatively-driv-
en research question, such as: In what ways 
did students who attended a planetarium pro-
gram designed to help them reason about [as-
tronomical phenomena] use this information 
when engaging in small group, whole group, 
and written scientific argumentation when 
they returned to the classroom? 

This question might be answered using 
qualitative methods that carefully consider 
student discourse and patterns in their writ-
ing to draw conclusions about the interac-
tion between the planetarium program and 
classroom learning. Findings could be used to 
develop similar classroom-planetarium pro-
grams in the future and consider ways that 
planetariums can help students engage in evi-
dence-based reasoning in the classroom. 

Mixed-methods example: A question 
which might lead to a mixed-methods study 
might ask, In what ways do students’ explana-
tions for [astronomical phenomena] change 
after participating in a planetarium program 
and associated classroom lessons? Data col-
lected could include open-ended written as-
sessments or interviews conducted before 
and after instruction. Analysis might use open 
coding to uncover themes in students’ an-
swers. 

These themes could then be rank-ordered 
according to the accuracy or use of an ev-
idence-based explanation structure, then 
change could be calculated using statistical 
measures. The qualitative aspect of coding 
open-ended questions allows the researcher to 
uncover student ideas that would be lost us-
ing a traditional multiple choice test; howev-
er, this type of research is also more labor in-
tensive than a strictly quantitative approach 
so the trade-offs must be considered.

Design-based research example: Final-
ly, this problem space might be an opportu-
nity to engage in design-based research while 
answering the question, Can a field trip to a 
planetarium provide students with scientif-
ic models that can be used to engage in scien-
tific argumentation in the classroom? With 
a DBR approach, the research would be con-
ducted in iterative cycle. During each itera-
tion, data would be collected that would help 
the researcher understand how all of the par-
ticipants are working in this system (the plan-
etarium operator, classroom teacher, and the 

student) and how these interactions relate to 
learning outcomes. 

Findings from multiple sources during the 
first iteration would be used to revise an ini-
tial theory of how to design the integration 
of the planetarium and classroom instruction 
before the next implementation. Through 
multiple cycles of data collection, which 
might include audio and video of instruction, 
interviews with key participants, and pre/post 
assessments, the intervention and underlying 
assumptions for its design would be revised 
and improved.

While these potential lines of research be-
gan by considering the need to help teach-
ers in the U.S. to address a new set of nation-
al science education standards, we encourage 
planetarium educators in other countries to 
consider the broader question of supporting 
student learning by consulting their own lo-
cal or national standards.

Practical Considerations 
Partnerships

Forming partnerships with other research-
ers and the communities that you are study-
ing probably will be necessary. Most of us in 
the planetarium field spend our time creating 
and delivering programming to our audienc-
es. Few in our community have had the nec-
essary training to develop a research program, 
so that is where partnering with someone 
with the quantitative or qualitative research 
expertise is important. 

Do not be discouraged if the first researcher 
you contact is not interested in or qualified to 
investigate the research questions you want 
to ask. She or he may be able to can point you 
to others who may be better suited to support-
ing your interests. When starting a potential 
research collaboration, it is worthwhile for the 
two of you to explore the problem space you 
are interested, find out where common inter-
ests lie, and collaboratively come up with the 
research question and investigative approach. 
While coming in with a specific set of research 
questions might get a conversation going, be 
ready to make changes and adapt as your po-
tential collaborator may suggest changes that 
better reflect the current research literature or 
would allow for the researcher to also explore 
her or his own personal research agenda.

If you want to study the impact of your 
program on students in a local school district, 
engaging in a dialogue with people in that dis-
trict will be important for two reasons. First, 
different schools will have different rules for 
approving educational research. You may 
only need to get approval from the princi-
pal at some schools, while in other cases you 
will need administrative approval at the dis-
trict level or from the school board. All of this 
requires time, so prepare accordingly; do not 

start contacting school officials a month be-
fore the start of classes! The groundwork for 
creating a research study should be laid at 
least a semester if not a full year before you 
plan to start your study.

Second, regardless of who in the school dis-
trict has final say for approving your project, 
it is important to develop relationships with 
a teacher or with the district curriculum de-
veloper. You may already have an idea for a 
program to test out, but teachers and schools 
have their own requirements for what must 
be taught. They are likely to be more aware of 
what needs to be covered to meet local or na-
tional science standards, to prepare students 
for required standardized tests, and what 
types of educational interventions will be 
possible in their local context. 

Just like the give-and-take that comes with 
working with education researchers, partner-
ships with schools and teachers will allow you 
to create programming that not only answers 
your research question, but meets the needs of 
the school and children, as well.

 
Institutional Review Boards

U.S. Federal law requires that any research 
study involving human subjects be reviewed 
and approved by an Institutional Review 
Board (IRB). Our experience in this area has 
been in U.S. contexts and under U.S. laws and 
thus we will be writing this section from that 
perspective. However, many other countries 
also regulate human subjects research, so all 
researchers must be careful to look into the 
laws and regulations in their local contexts. 
U.S. based researchers must submit an IRB pro-
posal to such a board before the research can 
begin. The board independently reviews the 
proposal to make sure that risks to partici-
pants are minimized (with harm defined not 
only as physical, but mental or social). 

Participants must also be aware of the na-
ture and purpose of the study, and be freely 
able to give or withhold their consent to par-
ticipate. 

Human subject review boards are not com-
monly found in museums, so lack of IRB ap-
proval can be a problem for anyone not from 
a university who wants to perform education-
al research. Some school districts may have as-
sociated IRBs. If you partner with an educa-
tional researcher, you not only gain expertise 
for developing the research project, but you 
will be able to work with them to get IRB ap-
proval through their organization. If there is 
no one you can partner with at a local univer-
sity, it may still be possible for you to contact 
its IRB and have it review your research pro-
posal. 

Finally, if you do not have a university 
nearby that you can go to, there are online 

Planetarium Research
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Table 2. Research Methods Resources

Research Area Reference Description

Comprehensive Introduc-
tions to Methodology

Slater, S. J., Slater, T. F., & Bailey, J. M. (2010). Discipline-Based 
Education Research: A Scientist’s Guide. WH Freeman.

An overview of educational research methods aimed 
at those with training in scientific research methods.

 Towne, L., & Shavelson, R. J. (Eds.). (2002). Scientific Research 
in Education. Washington DC: National Academies Press.

Examines the nature of research in education with 
the lens of rigorous scientific methodologies.

Quantitative Ding, L. & Liu, X. (2012). Getting Started with Quantitative 
Methods in Physics Education Research, in Getting Started in 
PER, edited by C. Henderson and K. A. Harper, Reviews in PER 
Vol. 2, www.per-central.org/items/detail.cfm?ID=12601

A brief overview of three key quantitative methods 
contextualized in physics education research. 

Qualitative Patton, M. Q. (1990). Qualitative evaluation and research meth-
ods. SAGE Publications, inc.

A comprehensive coverage of qualitative research 
methods.

 Otero,V. K. & Harlow, D. B. (2009). Getting Started in Qual-
itative Physics Education Research,” in Getting Started in PER, 
edited by C. Henderson and K. A. Harper, Reviews in PER Vol. 
2, www.per-central.org/items/detail.cfm?ID=9122

An introduction to strategies and procedures for en-
gaging with qualitative research.

Instruments Lovelace, M. & Brickman, P. (2013). Best practices for measur-
ing students’ attitudes for learning science. CBE-Life Science Ed-
ucation, 12, 606-617.

Review of techniques commonly used to quantify 
students’ attitudes towards science as well as meth-
ods for analyzing and interpreting attitude data.

 PEAR: Program in Education, Afterschool, & Resiliency 
www.pearweb.org/tools/

Assessment tools used to measure student success 
in classrooms and in informal environments.

 Assessment Instrument Information Page
www.ncsu.edu/per/TestInfo.html

A collection of concept inventories to measure stu-
dents’ knowledge of a variety of science topics.

 Engelhardt, P. V. (2009). An Introduction to Classical Test 
Theory as Applied to Conceptual Multiple-choice Tests, in 
Getting Started in PER, edited by C. Henderson and K. A. Harp-
er, Reviews in PER Vol. 2, www.per-central.org/items/detail.
cfm?ID=8807

Overview of appropriate methods to use when de-
signing multiple-choice assessments for research. 

Informal Environments
Specific

Allen, S., Gutwill, J., Perry, D. L., Garibay, C., Ellenbogen, K. 
M., Heimlich, J. E., Reich, C.A., & Klein, C. (2007). Research 
in museums: Coping with complexity. In principle, in practice: 
Museums as learning institutions, 229-245.

Discusses the methods used by researchers and eval-
uators to manage the complexity involved in study-
ing informal science learning environments.

 Allen, S. (2002). Looking for learning in visitor talk: A meth-
odological exploration. In Learning conversation in museums 
(pp. 259-303). Lawrence Earlbaum Associates. exploratori-
um.edu/vre/pdf/Allen_chapter_sentweb2.pdf

Discusses a method of analyzing visitors’ conversa-
tions in order to study learning in a museum space. 

 CAISE (Center for Advancement of Informal Science Educa-
tion) informalscience.org

Searchable resource for research and evaluation re-
sources in informal science education.

Iterative Research
 

Glanz, J. (2003). Action research: An educational leader’s guide 
to school improvement, Norwood, MA: Christopher-Gordon 
Publishers, Inc.

A guide to conducting action research, with a focus 
on classroom teachers.

 Kelly, A. E., Lesh, R. A., & Baek, J. Y. (Eds.). (2014). Handbook 
of design research methods in education: Innovations in science, 
technology, engineering, and mathematics learning and teaching, 
New York: Routledge.

This handbook contains chapters describing various 
approaches to design-based research methods.

 

companies that provide IRB services for a fee 
(which can be high, as they cater to medical 
researchers). Alternatively some institutions, 
like Wayne State University, do not charge 
fees for IRB review for researchers from non-
profit organizations. 

Planetarium education research projects 
are often given exempt status by the IRB. This 
means that, after an initial review, the project 
no longer requires continued oversight or pe-
riodic review by an IRB. The exemption can 
occur because the research is looking at edu-
cational strategies or practices, involves the 

use of test scores, or involves the observation 
of public behavior. Often exemption is giv-
en because the educational intervention is 
not significantly different than what the stu-
dents would be experiencing in their classes if 
the research is not occurring. However, even 
if you think your project should be exempt-
ed, the final decision for exemption still must 
come from the board.

Part of writing an IRB proposal includes 
considering how someone will be affected by 
his or her participation in your research. You 
should always consider how the research will 
both maximize possible benefits and mini-

mize risks to participants. You may also need 
to think about the costs of participation: if 
someone is taking time out of their day to be 
involved, they may need to be compensated. 
The compensation could be monetary, and 
hence needs to be budgeted. Alternatively, it 
may be easier for a planetarium to offer free 
passes to the general public in lieu of a cash 
payment.

Whichever review boards you decide to 
use, make sure you understand the timelines 
that they follow for looking at proposals and 
granting approvals. A review process can take 
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Table 3. Conferences for Researchers and Practitioners

Type of Conference Title Audience

Planetarium Conferences International Planetarium Society (IPS) Planetarium professionals

 Regional planetarium conferences Planetarium professionals

 Live Interactive Planetarium Symposium (LIPS) Planetarium professions interested in live interaction

 Immersive Media Entertainment, Research, Science 
& Arts (IMERSA)

Professionals interested in immersive digital 
experiences

Astronomy and/or Physics
Education Conferences

Astronomical Society of the Pacific Annual Meeting Scientists, educators, amateur astronomers

 Global Hands-On Universe Association Conference Teachers, educators, outreach professionals

 American Association for Physics Teachers Physics educators, including those focused on astronomy

Research Astronomy Conferences American Astronomical Society (AAS) Professional astronomers and discipline-based 
education researchers

 International Astronomical Union (IAU) Professional astronomers

Informal Science Education
Conferences

Association of Science-Technology Centers (ASTC) Professionals at science centers, museums and 
related institutions

 American Alliance of Museums (AAM) Museum professionals

 Association of Children’s Museums (InterActivity 
2015)

Children’s museum professionals

Formal Science Education
Conferences

National Science Teacher Association (NSTA) Science teachers

 State level science teacher associations Science teachers

a month or more, and you may have to re-
adjust your research plan and re-apply again. 
Also an institution may have multiple review 
boards, so look for the one dealing with social 
science research rather than medical research, 
for example.

The IRB process may seem intimidating. 
The board does not want to prevent you from 
doing the research, but only to make sure that 
it is done ethically. The best way to work with 
the IRB is by providing as much information 
as possible, and making sure you stay in com-
munication with the board members.

 
Dissemination

In this section, we will consider several av-
enues for research dissemination. Engaging 
with a network of peers, including research-
ers and practitioners, allows researchers to re-
ceive feedback and have their work reviewed, 
which is important to improve the research 
output; participation in this network also cre-
ates opportunities for developing partner-
ships and collaborations that further research 
efforts on planetarium education. It is impor-
tant to share our research results with other 
planetarium practitioners, as well as educa-
tors in related fields, because research findings 
should be used to improve our practice and to 
generate new innovations.

 By bringing together both education pro-

fessionals and researchers, conferences create 
opportunities for networking and allow re-
searchers to stay abreast of current research 
as well as innovations in instructional design. 

There are conferences addressing almost ev-
ery area of science education and research. Al-
though planetarium conferences are one av-
enue for dissemination, there are other types 
of meetings that could relate to education-
al research in the planetarium, (see Table 3). 
As we discussed earlier, your research may fit 
within one of the four quadrants relevant to 
planetarium-based research. If your research 
involves informal learning, you may find pre-
senting your work at the Association for Sci-
ence and Technology Centers annual confer-
ence to be valuable. Similarly, if you research 
engages formal education environments, you 
may find receive useful feedback by present-
ing your work at science teacher conferences, 
such as the National Science Teacher Associa-
tion annual conference.

We also encourage you to consider publish-
ing your research, particularly in Planetarian, 
as this will allow you to reach a wide audience 
of readers, beyond those who attend planetar-
ium and other conferences. Further, journals 
are also a more permanent form of dissemina-
tion, helping to build the knowledge-based on 
planetarium education by allowing for more 
opportunities for others to learn from your re-
search. 

As with conferences, journals are aimed to-
wards different audiences, including separate 
journals for researchers and practitioners in 
formal and informal environments. Table 4 
includes some of our suggestions of potential-
ly relevant journals, though this list is not ex-
haustive.

The first step to publishing your research 
is to select the type of journal appropriate 
for your work. The best way to do this is to 
look at the journal issues themselves and con-
sider whether the type of articles being pub-
lished are similar to the nature of your work. 
While Planetarian and IPS affiliate publica-
tions should be considered, there may be oth-
er journals appropriate for publishing your 
work. It is helpful to look at the articles you 
are citing in your manuscript; if you are not 
citing papers from the journal you are con-
sidering, that journal may not be a good fit or 
you may need to spend more time connect-
ing your work to those research publications. 

Consider the audience you are trying to 
reach with your findings. Journals are de-
signed to cater to specific readers; some are pri-
marily aimed towards other researchers, while 
others aim towards practitioners. Once you 
have found the journal that you would like to 
submit to, the website of the journal will have 
the next steps to follow with regards to for-
matting and how to submit.

See our range of fulldome shows at

emotional education

of servicing planetariums
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Table 4. Journals for Researchers and Practitioners 

Type of Journal Title Audience

General Science Education
Research

Journal of Science Education and Technology Educational researchers involved in disciplinary,
technological, and organizational aspects of 
science education

 Journal of Research in Science Teaching Science education researchers

 Science Education Science education researchers

 International Journal of Science Education Science education researchers

Astronomy Education
Research

Journal of Astronomy & Earth Sciences Education (JAESE) Astronomy and earth science education researchers 
and practitioners

 Journal and Review of Astronomy Education and
Outreach (JRAEO)

Astronomy education researchers and practitioners

Latin-American Journal of Astronomy Education Astronomy education researchers and practitioners

 Astronomy Education Review Astronomy education researchers and practitioners
(no longer publishing new issues)

Museum Studies Visitor Studies Researchers and practitioners in the visitor studies field

 Journal of Museum Education Museum education and research professionals

 Curator Museum professionals

Practitioner Planetarian Planetarium professionals

 Science and Children Elementary science teachers

 Science Scope Middle school science teachers

 The Science Teacher High school science teachers

 Journal of College Science Teaching College science faculty

 Communicating Astronomy with the Public Astronomy public outreach professionals

 The Physics Teacher Introductory physics teachers in high school and college

 

The submission process for science educa-
tional research journals is similar to other re-
search fields (e.g., astronomy research jour-
nals). After submission, the editorial staff will 
review the manuscript and if it is a good fit, 
the manuscript will be sent out for review. (All 
research journals and many journals aimed at 
practitioners include a peer review process.) 
The review process can take as little as a few 
weeks but can often take 3-4 months, depend-
ing on the journal. The editor then considers 
the reviews and makes a decision whether to 
accept the manuscript as is, accept with fur-
ther revisions, reject but encourage resubmit, 
or reject. 

If your manuscript is rejected, carefully con-
sider the feedback and use that to revise your 
manuscript before sending it to another jour-
nal. Rejections are a normal part of the process 
of publishing your work and should not dis-
suade you from continuing to submit your 
work in other journals. If your manuscript is 
rejected but you are encouraged to resubmit, 
or it is accepted with revisions, pay close at-
tention to the feedback you receive and do 

your best to revise accordingly. While you do 
not need to make all the changes that review-
ers suggest, you will need to provide a justifi-
cation for any suggestions that you do not in-
clude in your revised manuscript. 

Finally, consider the value of local planetar-
ium association newsletters. Most are eager to 
receive and print submissions from their geo-
graphical areas, and many strive for high-level 
production and service to their readers. These 
affiliate newsletters also may serve as starting 
points for publication (or republication, with 
permission) in other journals.

Summary
Engaging in educational research is a time-

consuming, yet rewarding process. We hope 
this summary provides a starting point of 
ideas and resources for those interested in 
starting to engage in their own research proj-
ects. Developing a research culture in the 
planetarium field has the potential to greatly 
benefit our broader community, if we begin 
to engage in a dialogue around the results of 
these studies. 
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Our look at data visualization continues.

Judith Rubin talks with supercomputing centers that 
produce the images and show producers who are tak-
ing advantages of the wealth of new material.

On page 32, an amateur astronomer explains how he uses
Hubble data at home.

And, on page 34, NSC’s We Are Astronomers takes a
different look: at the people side of the data.

Visualization by the Advanced Visualization Lab (Donna Cox, 
Robert Patterson, Stuart Levy,  AJ Christensen, Kalina Borkie-
wicz, Jeff Carpenter) at the National Center for Supercomput-
ing Applications, University of Illinois. 
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By Judith Rubin

Dr. Cox and longtime colleague Robert Pat-
terson have brought their special blend to 
a variety of media platforms over the years. 
Working from AVL—the Advanced Visual-
ization Laboratory of the National Center for 
Supercomputing Applications (NCSA) at the 
University of Illinois in Urbana-Champaign—
they have added fulldome to their repertoire. 

In their hands, art and science converge 
comfortably without compromising either. 

Specialized teams
create
compelling animations 
to visualize
stories of science

Advanced Visualization Laboratory,
Goddard’s Scientific Visualization Studo,
Spitz Creative Media

Planetariums and fulldome exhibitors today are on the 
lucky receiving end of a perfect storm of art, science, 
cinema, and storytelling. As Dr. Donna Cox said in her 
keynote address at the 2014 IMERSA summit in Den-
ver, “We are living in the Golden Age of science visu-
alization.” 

(Continues on next page)

Visualization by the Advanced Visualization Lab (Donna Cox, 
Robert Patterson, Stuart Levy,  AJ Christensen, Kalina Borkie-
wicz, Jeff Carpenter) at the National Center for Supercomput-
ing Applications, University of Illinois. 
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Dr. Cox was honored by MSI Chicago as a 
“Modern-Day Leonardo” in the exhibit “Leon-
ardo da Vinci: Man, Inventor, Genius.” She 
earned her MFA in computer graphic art and 
her doctorate in computing and communica-
tions. Patterson is a film school graduate from 
the University of Texas at Austin and worked 
at Industrial Light & Magic. 

Dr. Cox and her AVL colleagues played a 
central creative role in the 2006 title Black 
Holes: The Other Side of Infinity, produced 
by the Denver Museum of Nature & Science 
(DMNS) and funded by both the National Sci-
ence Foundation (NSF) and NASA. The show, 
narrated by actor Liam Neeson, was directed 
by Thomas Lucas of Thomas Lucas Produc-
tions (TLP) and is distributed exclusively by 
Spitz Creative Media (SCM). 

Black Holes features high-resolution visual-
izations of cosmic phenomena, working with 
data generated by computer simulations, to 
bring the most current knowledge and under-
standing of black holes to the most immersive 
cinematic storytelling medium. Leased by 
some 175 fulldome theaters around the world 
to date, it ranks as one of the most successful 
shows of its kind. 

This core team—Cox, Patterson and Lucas—
has continued to collaborate on fulldome 
shows with SCM (headed by Creative Direc-
tor Mike Bruno) as distributor and co-produc-
er, each show featuring vividly realized and 
scientifically vetted animations that repre-
sent discoveries of cutting edge computation-
al science. 

Two subsequent titles were Dynamic Earth 
(2012) and Solar Superstorms, set for release this 
year. It is expected that another new title will 
be announced soon. 

How does one direct computational sci-
ence? Lucas said, “Each scientific simulation 
was written originally to answer questions 
about particular natural phenomena. We 
find that these questions are often the per-
fect frame for a story. Your virtual camera can 
move into the data and actually tell a visual 
story with a beginning, middle and end. The 
key is to define the question, and then to re-
veal the answer in the most cinematic way 
possible.” 

Where the supercomputers are
As computational science and its tools of 

discovery continue to advance, the animat-
ed visuals produced by the AVL team likewise 
have become that much more intricate and 
sophisticated. 

AVL is one of the few organizations with 
the resources and expertise to create footage 
for such productions. The Scientific Visualiza-
tion Studio at NASA’s Goddard Space Flight 
Center is another. Dr. Horace Mitchell and 
his team have been gaining deep experience 
bringing discoveries from the world’s premier 

space agency to high-resolution screens.
The Goddard studio provided some ele-

ments for Dynamic Earth, which takes the 
audience on a voyage from the sun to Earth 
in an exploration of complex and turbulent 
forces that make our planet habitable. 

Dr. Mitchell’s team, working with a net-
work of more than 80 linked computers, pro-
duced key visualizations of a coronal mass 
ejection from the sun, wind and ocean circu-
lation paths, dynamic sea ice, and the global 
biosphere. 

“These simulations incorporate the latest 
observations and computer modeling tech-
nologies to produce very high fidelity simu-
lations of these unseen phenomena,” said Dr. 
Mitchell. “Our visualizers use the software 
and hardware technology of the computer 
animated film industry to create the complex 
animations that NASA uses to inform the gen-
eral public about the agency’s work and trans-
form our understanding of the universe.” 

Blue Waters run deep
As Dr. Cox pointed out, computational sci-

ence has taken its place as the “third pillar” of 
scientific inquiry, alongside theory and exper-
imentation. She and her elite team have the 
privilege of access to one of the biggest and 
most powerful new supercomputers, known 
as Blue Waters. 

Capable of quadrillions of calculations per 
second, Blue Waters has allowed scientists to 
create complex models of scientific phenome-
na that would be impossible to observe in per-
son or even by satellite. 

The huge amount of heat generated by the 
processors requires a million gallons of water 
circulating through special tubes to keep the 

supercomputer from overheating. An entire 
new building had to be constructed to hold 
Blue Waters and all of its support equipment. 
It needs space, as the memory of the comput-
er’s servers goes into the petabytes.

Blue Waters scientists are elite researchers 
forging new methods that exploit advanced 
computational resources, and Dr. Cox and Pat-
terson’s team are regular users, routinely using 
60-100 terabytes of scientific data for their vi-
sualizations in the virtual laboratory, look-
ing into natural phenomena and performing 
more mathematical equations than an army 
of scientists could do in their collective life-
times. 

AVL’s animations 
The process of changing raw data into an-

imation involves a range of advanced soft-
ware tools, including some custom software 
created by AVL to handle scientific data, con-
verting and mapping raw data numbers into 

graphical represen-
tations within a 
dynamic, three-di-
mensional grid. 

The team also 
employs commer-
cially available 
software such as 
Houdini, Nuke and 
Maya and open-
source volume ren-

Above: Volcanoes 
belch C02 on Ve-

nus. Advanced Vi-
sualization Lab at 
NCSA, University 
of Illinois. Right: 

Jupiter’s moon Io 
is home to Loki, 
the largest vol-
cano in the so-

lar system. Spitz 
Creative Media
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dering software called YT. The data is 
objectively computed and visuals ver-
ified with scientists to create scientifi-
cally accurate images.

Aesthetic decisions are calculated to 
make the images communicate readi-
ly and convey certain qualities of the 
phenomena they represent. 

For example, in Solar Superstorms, 
the massive waves of the sun’s radia-
tion and the magnetic fields that pro-
tect the Earth from those storms are 
phenomena that would, in reality, be 
mostly invisible to the human eye. In 
Solar Superstorms they were illustrated 
using complementary color schemes, 
whereas the solar radiation was de-
picted in dramatic, golden swirls. Throughout 
the process, AVL vets artistic interpretations 
with science teams through an iterative col-
laboration.

Visualizing the data will sometimes lead 
scientists to discover things that might not 
have been observed without the step of vi-
sualization. Computational scientist Homa 
Karimabadi of the University of California, 
San Diego, discovered by analyzing Blue Wa-
ters data that the magnetic field protecting 
Earth from the effects of solar storms is some-
times eroded by the power of the sun when 
those storms are particularly intense. AVL 
visualizes this phenomenon in Solar Super-
storms. 

SCM’s animations 
There’s more than one way to visualize sci-

ence. “Unlike NCSA, my team is generally not 
starting with the data,” said SCM Lead Ani-
mator Brad Thompson. “Rather, we tend to 
start with a concept and then figure out the 
best way to bring the concept to life using any 
means necessary. Each shot is created with in-
put and subject to approval from scientists, as 
with the fulldome show Supervolcanoes (2013). 

“We are keenly aware of how impor-
tant it is to get the science right. Most 
fulldome theaters are in science muse-
ums. We are serious about supporting 
their educational missions with our 
content,” said Thompson. 

The Toba eruption shot for Super-
volcanoes provides a good example of 
this collaboration. (This eruption took 
place some 70,000 years ago in Indone-
sia.) 

“We first did extensive re-
search on our own to figure out 
what it should look like,” said 
Thompson. “We created story-
boards and concept drawings, 
then flew out to meet with the 
scientists at the Denver Muse-
um of Nature and Science. That 
turned out to be very useful. 
They had a lot of suggestions, 
corrections, and ideas that we 
hadn’t thought of. They walked 
us through all of the physics in-
volved in a super-eruption. 

“We took that knowledge 
back to our studio and got to 
work. Our contact at the muse-
um was available to answer additional ques-
tions as they came up. When we had a rough-
cut ready, we returned to the museum to have 
it vetted by those same scientists. Involving 
them throughout was a very good thing. That 
shot represented months of work by multiple 
people and we didn’t want to ‘blow it’ (pun in-
tended).”

Supervolcanoes, narrated by actor Benedict 
Cumberbatch and produced in collaboration 

with SCM, TLP and Mirage3D, tells the story 
of huge volcanic eruptions that have changed 
the course of Earth’s history. It has been leased 
by more than 50 theaters and was honored in 
2014 with a Jackson Hole Wyoming Film Fes-
tival Science Media Award in the Best Immer-
sive Cinema category.

In earlier years, Thompson and his team 
found it necessary to customize the software 
they used to create their 360 degree images 
for fulldome. “At the time there were no com-

mercially available products specifically de-
signed for the job,” he said, “but there are 
now some commercial packages available—
in fact, more and more are showing up fair-
ly rapidly now due to the renaissance of vir-
tual reality head-mounted-displays that use 
a compatible format.” 

Thompson also handles composite and 
green screen shots. Black Holes was one of 
the first fulldome shows to combine live ac-
tion into such a production. “This was the 
scene where we send kayakers over a giant 
waterfall as a metaphor for how black holes 
warp space-time,” said Thompson. “It still 
holds up well today.”

Solar Superstorms features a live action se-
quence to illustrate a witness to the Car-
rington Event, where amateur astronomer 
Richard Carrington documented a solar storm 
in 1859. “The scene was built in a similar way 
to the Black Holes kayakers shot, although it 
involved 3D camera tracking,” said Thomp-
son. “The environment was a combination of 
panoramic photography and photogramme-
try shot in the Colorado Rocky Mountains, 

(Continues on page 30)

Left: A coronal mass ejection races toward Earth, NASA’s Scientific Visualization Studio. 
Center: Octopus larvae. Spitz Creative Media, both from Dynamic Earth. Below: A black 
hole’s massive gravity slingshots stars around it, by the Advanced Visualization Lab at 
NCSA, University of Illinois. From Black Holes: The Other Side of Infinity.
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time-lapse photography shot in Sweden, and 
digital modeling and animation done at SCM. 
That shot involved most of the tricks in our 
repertoire.”

White-knuckle education
To teach science while telling an engag-

ing story, hire a director who loves science. 
“Tom Lucas is the glue that binds us all togeth-
er,” said Bruno. Lucas practices what he calls 
“science journalism” and has a large body of 
work in a wide range of cinematic and broad-
cast media to show for it, including fulldome 
shows with SCM. 

He values the fulldome medium for its 
power to bring the scientific process of dis-
covery to general audiences. He wants his au-
diences to feel that they are journeying along 
with the scientists as they make new discov-
eries. And he wants the experience to be emo-
tional and visceral as well as intellectual: In his 
own words, Lucas wants the “audience to grip 
their seats until their knuckles turn white.” 

Based on the examples of Solar Superstorms, 
Black Holes, Dynamic Earth, and Supervolca-
noes, the future looks bright for computa-
tional science, digital visualization and the 
immersive fulldome experience. You might 
even say the sun is shining on the prospect 
of fulldome and its enormous power as a plat-
form for science education. Through creative 
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Maciej, Monika, Weronika Sliwa, Kamil Zloc-
zewski, and Maciej Mucha, all from the Coper-
nicus Science Center.

The staff of the Copernicus Science Center 
is committed to making IPS2016 a rich and 
rewarding experience for each participant. 
I don’t want to spoil the surprises they have 
planned, so I will just give you a little hint: 
Don’t expect anything to be like you have 
experienced in the past with vendor demon-
strations, paper sessions, workshops and pan-
el discussions. The bar has been raised expo-
nentially. 

 All of the creative planning that has gone 
into IPS2016 is for you, your knowledge and 
development as a professional planetarian. As 
part of the preparation, you will be receiving 
an early call for papers this fall. Stay tuned for 
new developments. In the meantime, be sure 
to put June 19-24, 2016, Warsaw, Poland on 
your calendar. 

We are focused and moving forward to-
gether!

Fondly and respectfully yours.   I

partnerships, the best in contemporary sci-
ence research is being served up to whiten 
the knuckles of fulldome audiences all over 
this dynamic Earth.   I

PARTYcles Alex Cherman#022 - June '15

Thank you for 
saving me from 
the photons... 

It was our pleasure!

His pleasure! 
Definitely not 

mine...

I'm sorry, brother electron, if 
my being here has forced your 

spin to change...

He will be 
sorry alright!

He is sorry, see?

What are you doing? Changing
 my spin...

THERE!

 Suddenly I don't feel 
welcome anymore...

It's all the 
same to me...

 I thnk I'm going 
to be sick...

(Research, continued from page 24)

(Teams create, continued from page 29)

(President, continued from page 6)
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Mike Heim
Mahoning Valley
Astronomical Society
New Middletown, Ohio
kd0ar@sbcglobal.net

There is nothing worse for an amateur 
astronomer than long periods of cloudy 
skies. Lately, in Northeast Ohio, the skies 
have not been conducive to astrophotog-
raphy for quite some time, so when con-
ditions are bad for taking my own imag-
es, I practice processing images produced 
by the Hubble Space Telescope.

Hubble images give one the opportu-
nity to work with pristine image data, 
something that is rarely possible to ac-
quire with amateur equipment from 
light polluted skies. There are only a few 
areas in the United States where an am-
ateur can image with excellent quality, 
and most of those areas are in the west-
ern part of the country, away from the 
big cities of the east coast.

Anyone can acquire image data pro-
duced by Hubble. There is a website 
where you can obtain just about every-
thing that Hubble has imaged over its 25-
year lifespan. Almost every object that is 
a popular target among amateur astron-
omers is available on the Hubble Legacy 
Archive. 

The database is huge, but the site is 
searchable if you know what you are 
looking for. The search window will ac-
cept New General Catalog, Index Cata-
log, Messier, and with some objects, even 

DIY:Working with HST data at home

Original images of M51, the Whirlpool Galaxy, from the Hubble Legacy site.

The finished project.
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common names. Inputting “Whirlpool Gal-
axy,” for instance, will display M51.

The URL for this archive is hla.stsci.edu.
Messier 51 contains 794 images. Not ev-

ery image is usable for what we are trying to 
do. These images were requested by scientists 
studying certain characteristics of the object 
that we are interested in. 

I am looking to create a “pretty picture” of 
an object. I am not particularly interested in 
any kind of scientific analysis, but some imag-
es lend themselves to creating a nice piece of 
wall art from data that has been collected for 
scientific purposes.

You will need to install a program in order 
to see the images that are saved on the Hubble 
Archive. The images are saved as FITS: Flexible 
Image Transport System, a standard digital file 
format used primarily for storing, transmit-
ting, and processing scientific data. The pro-
gram is free, and is available at code.google.
com/p/fitsliberator. It is written by NASA, and 
is a safe install.

Hubble contains 6 different cameras, each 
of which produces different kinds of data de-
pending on what is being studied. For those 
of us who want to produce a pretty picture, 
the cameras we want to use are the WFC3 or 
WFPC2. The WFPC2 (Wide Field and Plane-
tary Camera) was removed in 2009 and re-
placed with the WFC3 (Wide Field Camera). 

The ACS camera (Advanced Camera for 
Surveys) has taken very high quality images, 
but at present it is not fully functional. You 
will want to choose images taken by either of 
these two types of cameras.

Next we need to find a set of complete im-

ages. Unless your are really good and can piece 
together small portions of an image to pro-
duce a mosaic, I would opt for an already com-
plete set of images.

Once you find complete images, you will 
then need to choose what filters you want. 
The filters are identified in terms of the wave-
length of light that was imaged in nanome-
ters. Therefore, the larger numbers represent 
images taken towards the red end of the spec-
trum, and the smaller numbers towards the 
violet end. There are also narrowband filters 
which can be useful depending on the object 
of interest.

A good listing of the different filters 
can be found at: www.stsci.edu/hst/wfc3/
documents/handbooks/currentIHB/c06_
uvis06.html.

Starting out, might I suggest the following 
wavelengths, which are wideband:

814W for red, 555W for green, and 435W 
for the blue channel. Depending on the ob-
ject, these files are quite large, some well over 
100 megabytes, so they can take some time to 
download depending on your internet speed.

Using the data files
Once you get your desired files, you’ll need 

to open each file in Fits Liberator, one at a 
time. You want to adjust the contrast so that 
black is not quite totally black, and white isn’t 
totally blown out. Save each file as a 16 bit tiff.

Once you have your 3 tiff files, its time to 
load these into your image editing tool. Your 
image editor must be able to work with color 
channels. Photoshop works with color chan-
nels; Elements does not. Gimp will work with 

color channels, but the current version will 
only work with 8 bit images. If you work with 
Gimp, try to get your brightness as close as 
possible to being “about right” in Fits Libera-
tor before you save, and save as an 8 bit image.

After saving, you’ll need to open each tiff 
image in your editor. There is a good tutorial 
on how to assemble the colors at www.
spacetelescope.org/projects/fits_liberator/
stepbystep. 

The tutorial assumes you are using Photo-
shop. I ran across these instructions after the 
fact, and they are much easier than the way 
I had been doing it. The method I had used 
would almost need an entire book to explain 
the entire processing workflow. This step-by-
step guide simplifies the process quite a bit.

Once you have a color image assembled, 
basically you want to try to get the color bal-
ance right. You want a neutral background, 
but ever so slightly on the blue side. You will 
also want to selectively adjust each color us-
ing the curves tool to get pleasing colors for 
the object. This takes the most work.

There is a lot of creative license in these 
images. Remember, we are creating an image 
meant to produce a reasonably accurate, but 
eye-pleasing, image when you do this step. 

Once I get the colors correct, next I like to 
play with the contrast a little bit, applied to 
the entire image. First, use the levels control 
and set the black level to the left edge of the 
black spike on the histogram. This will ensure 
that the space in your image is black. Then use 
curves to bring out some faint detail you may 
not have seen. 

Again, this is done by experimentation., 
but the idea is to bring out dim areas without 
blowing out the highlights, so you will want 
to raise the lower levels and anchor the bright 
end of the curve. This is sort of like reducing 
the contrast to a point, but using levels, you 
will have more control. 

Once you can see everything that you want 
to see in the image, you may wish to sharp-
en it somewhat with the sharp filter. General-
ly speaking, Hubble images don’t really need 
much sharpening. I find that a little bit of 
sharpening helps make the picture look a lit-
tle more impressive. Don’t go crazy with the 
sharpening, as sharpening also increases noise 
and tensor to make then object look artificial. 
A little really does go a long way here.

My final steps generally involve very fine 
color and contrast changes, but at this point 
you should have an image that you’re hap-
py with. As with most forms of creative art, 
you will improve with every image that you 
assemble and process. Don’t give up if your 
first image isn’t as good as you’d like. It’s easy 
enough to start over. 

Hopefully this will get you started. Exper-
iment with different enhancements and ad-
justments, and I’m sure you will find a combi-
nation that works for you.   I

Combine the colors Set the black levels Play with color curves

Play with the levels Saturate Sharpen and brighten

https://code.google.com/p/fitsliberator/
https://code.google.com/p/fitsliberator/
http://www.stsci.edu/hst/wfc3/documents/handbooks/currentIHB/c06_uvis06.html
http://www.stsci.edu/hst/wfc3/documents/handbooks/currentIHB/c06_uvis06.html
http://www.stsci.edu/hst/wfc3/documents/handbooks/currentIHB/c06_uvis06.html
http://www.spacetelescope.org/projects/fits_liberator/stepbystep/
http://www.spacetelescope.org/projects/fits_liberator/stepbystep/
http://www.spacetelescope.org/projects/fits_liberator/stepbystep/
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Paul Mowbray
Head of NSC Creative 
National Space Centre
Leicester, United Kingdom
paulm@nsccreative.com

Many eyes make light work
Back in 2008 the NSC Creative team were 

faced with the question “what should a full-
dome show made to celebrate the internation-
al year of astronomy be about?” The signifi-
cance of 2009 was the 400 year anniversary of 
the telescope and Galileo’s Jovian moon dis-
coveries. This was a point in history that for-
ever changed our perspective on the universe 
and our place in it. 

We could have quite easily dwelled on the 
life and work of Galileo and the subsequent 
developments that got us to modern day as-
tronomy, but as we looked closer at what the 
most recent projects were doing we found a 
rich story of international collaboration and 
an avalanche of new data that was changing 
the approach to scientific discovery. This was 
how the fulldome show We Are Astronomers 
was born. 

We felt that it was important to confront 
the preconceptions of what an astronomer 
does and that formed a fun start to the show.

It is amazing how many people get astron-
omers and astronauts mixed up! You could 
argue that in many ways astronomers do go 
into space when they are immersed in their 
observations and data sets, but this was just 

Why NSC’s We Are Astronomers
focuses on the people side
of astronomy data

Top: A fulldome plate from We Are Astronomers, a stylised visualisation of two particles colliding in the 
Large Hardon Collider at CERN.  Below: Skype to the rescue, but also as a feature, in scenes featuring as-
tronomers such as Dr. Amanda Bauer. All images courtest NSC Creative.
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one area of confusion we came 
across when interviewing the 
public. 

A key part of our remit was to 
try and inspire students to con-
sider careers in science and engi-
neering. This is the core goal of 
most planetariums, whether it 
is being used by a live present-
er or playing a canned show. We 
wanted to try and break down 
the image of an older gentle-
man, sitting with his eye to a 
telescope in a dark room as a 
lone observer. The modern day 
astronomer that we were learn-
ing more and more about was 
a massive departure from this 
out-dated image.

2008/2009 was all about the 
“2.0” era, when the way we used 
the internet was being rede-
fined and things like social me-
dia were starting to gain main-
stream acceptance.  

The early working title for We 
Are Astronomers was ASTRON-
OMER 2.0. Internally we real-
ly liked the idea and it summed 
up everything we were trying 
to say about collaboration, de-
mocratization of information, 
sharing and mashing up data, 
all things digital and connect-
ed.  The title of a show is often 
an area of hot debate on a pro-
duction and after much shouting and market 
research, we tried to come up with something 
that was more accessible and arrived at We Are 
Astronomers.

No signature characters?
We actually started the film saying that 

there would be no characters in it. A short fun 
character section had become one of our sig-
nature sections, but they are very time con-
suming to produce and you need to have the 
right motivation from the subject matter to 
use this style. 

So with not enough resources available to 
do full-blown character animation, the 2.0 
character was born. These little orange ava-
tars were used to represent humanity and the 
general public. They were simple to animate 
but non-defined in such a way that an inter-
national audience could hopefully project 
themselves onto them and feel represented.

We adopted this “2.0” attitude in all areas 
of production also. We found the New Zea-
land-based composer Rhian Sheehan via My 
Space and collaborated over Skype. One of the 
astronomers featured and interviewed in the 
film, @AstroPixie (aka Dr. Amanda Bauer), was 
a popular astronomy blogger with whom we 

made contact via Twitter. 
The interviews in the film were done over 

Skype. We didn’t have the budget to visit ev-
ery astronomer with a film crew, so we made 
the slightly bad quality recording a feature 
rather than a problem! 

We started a dedicated website and blog for 
the show, possibly the first planetarium show 
to do this. The work-in-progress was shared 
with a wider consortium of planetariums and 
scientific topic team via a wiki so we could 
keep all comments and feedback centralised. 

The 2.0 design aesthetic was adopted and 
incorporated into the look and feel of the 
show with a strong graphic style. Despite try-
ing to be bang on trend at the time, the show 
still feels contemporary and relevant 6 years 
on. 

It was important that we highlighted the 
role of the internet in modern day research. 
This is something that people take for grant-
ed, but it is such an essential part of how mod-
ern day research occurs. 

Astronomy: the big answers
We tried to hint at the idea that astronomy 

is almost the “one science to rule them all” as 
it is tasked with answering some of the big-

gest unanswered questions of 
our time. It has become a tru-
ly multi-disciplinary field, pull-
ing in the best biologists, chem-
ists, computer programmers 
and engineers alongside the 
more traditional physicists. 

This was also to show the au-
dience that they could get in-
volved in this hunt for knowl-
edge if they had different areas 
of interest.  This interconnec-
tivity was extended to include 
the deep space networks which 
connects all the space based in-
struments back to earth and 
keeps the data flowing to ev-
eryone. 

The epitome of democrati-
sation of astronomy was fea-
turing the Galaxy Zoo project, 
at the time a pioneering citi-
zen science project that allowed 
anybody with a computer and 
the Internet to help make new 
discoveries. This ability to em-
power the audience to contrib-
ute and consider themselves as-
tronomers was another way to 
reinforce the concept that we 
are all astronomers. 

We came up with the con-
cept of the astronomical ar-
chive, a vast repository of data 
where astronomers must mine 
this data to find answers and de-

velop new theories. Astronomers were no lon-
ger constrained to their own observations but 
could cross-reference multiple data sets from 
different instruments and wavelengths to fur-
ther our understanding. 

The astronomy interviews were there to 
show examples of young and enthusiastic re-
searchers of both sexes as a simple way to try 
and break the stereotypes our audience may 
have held. We got loads of great material from 
these guys and gals but could only include a 
snippet of it in the show. 

At one point the show was more about ex-
otic telescopes, featuring mines and ice shafts, 
but we felt like it was becoming a bit too mis-
sion focused and really wanted to make this a 
human story, so we stripped back the amount 
of missions and continually tried to thread in 
the human story. 

Highlighting the challenges
The VLT or Very Large Telescope helps to 

highlight the challenges of Earth-bound as-
tronomy with cloudy skies and light pollu-
tion and why we must place our telescopes 
in special places with special tools to help ne-
gate the affects of the Earth’s atmosphere. The 

Top: Out on the streets of Leicester trying to get a better idea of what the public 
think about astronomy and if they know what astronomers do. Below, the elec-
tromagnetic spectrum from the program.

(Continues on page 42)
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By Carolyn Collins Petersen

When the Dorrance Planetarium at the Ar-
izona Science Center in Phoenix renovated a 
few years ago and updated its projection sys-
tem to a Digistar 5, Mike George, director of 
Theaters, decided it was a good time to try out 
an idea for an experimental show that he’d 
long thought about: bringing art to the dome. 

The resulting show series, called ART 360, 
turns the theater—used prominently for as-
tronomy and other science programs—into a 
digital art gallery one evening a month. Audi-
ences are treated to fulldome visions of works 
by local artists, recreated as immersive “per-
formance” pieces through the magic of ani-
mation programs and the real-time capability 
of the Digistar 5 system. 

The first ART 360 opened on September 6, 
2013 and since then Mike and show produc-
er Liz Davison have created 14 digital art ex-
hibitions. Each one is 7- to 10-minutes long, 
and plays multiple times during the popular 
Adults Night Out event, which offers a decid-
edly grown-up approach to the science center 
the first Friday of each month.

A
RT

 36
0:Bringing art to fu

lldom

e Left: The ART 360 show logo showcases one 
of the fulldome styles used in the real-time art 
shows at Arizona Science Center’s Dorrance 
Planetarium. Below: The artwork of Lisa Albin-
ger (left) and Dean Reynolds (right),  show-
cased in real time on the Digistar 5 system. All 
images courtesy Mike George.

(Continues on next page)
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Right: Patrons 
have the chance 
to see other art-

works by the 
guest artist be-

fore and af-
ter the ART 360 

presentation. 
Below: Artists in 

attendance in-
teract with and 

explain their 
artwork to audi-

ence members.

ART 360 is an experiment that Mike says 
pays off well in terms of artist engagement 
and expanding audience perceptions of art. “I 
wanted to create a show that was a marriage 
of art and science and technology,” he said. 
“There are many incredible examples of sci-
ence in art, such as Van Gogh’s Starry Night, 
and of course, who doesn’t see the beauty in 
science?”

Audiences have come to love the idea, fill-
ing up the house for each showing. “They use 
words like ‘stunning’ and ‘beautiful’ when 
they see it,” Mike said. “For many, it’s the first 
time they’ve been immersed in art. They feel 
like they’re in it. They’ve never experienced 
art in that way. They become part of the art 
themselves.”

Mike and Liz work hard to bring a new per-
ception of art to their guests, to break down 
the perceived walls that separate science and 
art. “But, we also try to break down the sep-
aration of the artist and observer,” said Mike. 
“The artist attends their show and is complete-
ly available to our guests for conversation and 
inspiration. We want to bring the audience 
into the artist’s universe. The immersive na-
ture of the dome is perfect for transporting 
the guests into the art.”

Creative collaboration, production
Each ART 360 show is a unique piece of per-

formance art which relies heavily on the real-
time compositing, programming and projec-
tion capabilities of the Digistar 5. The shows 
are not pre-rendered videos, but are real-time 
presentations. They showcase works ranging 
from paintings to digital photography and 
computer animation. Each one takes about 
three weeks to produce, starting with art se-
lection from among the 15-20 pieces of art an 
artist sends in. 

Every ART360 is a collaborative work with 
the artist. It begins with weekly production 
meetings, with the artist participating. “We 
always ask for their input,” said Mike. “They 
talk to us about the different pieces, what they 
were thinking about when they created them. 
That drives ideas on our end. Yet, ART 360 re-
mains their art show. We disappear into the 
background and make the entire experience 
about the artist, not the planetarium staff.”

Creating a show is always a learning expe-
rience for the artists, Mike said, pointing out 
that each one also teaches him and Liz new 
tricks with AfterEffects or Digistar 5. 

“Although many artists have seen the show 
and understand the idea behind it, in the be-
ginning, they had to wrap their brains around 
what we were trying to do. There wasn’t any 
frame of reference for them. Now, they have a 
better idea as to what the show is. All the art-
ists have been very cool about our production 
decisions and allowed us to deconstruct their 
art as part of the show. And, at the end, we put 

it back together to show the audience what 
the original piece is like.” 

After art is selected, Liz Davison takes charge 
of the project. She works to deconstruct the se-
lected pieces in Adobe Photoshop and adds in 
animation and effects work using AfterEffects. 

Then the rendered elements go into Digis-
tar 5 for final real-time compositing. “Without 
Digistar, the show would be much more diffi-
cult to produce,” said Mike. “With it, we can 
add particle effects, play dome videos, add ele-
ments one at a time, chroma key video, and so 
on. But, it is in Digistar 5 that the entire show 
comes together.”

Liz sticks mainly to the material provid-
ed by the artist since that is the focal point 
of the show.. “From the beginning, we made 
it a point that all effects include only ele-
ments from the art itself, unless built-in Di-
gistar 5 content—such as stars—complements 
and adds to a particular piece or the theme of 
the art,” said Mike. “That has happened a few 
times in almost two years we have been do-
ing this.”

The future of ART 360
ART 360 has a bright future at the Dorrance 

Planetarium. Audiences and donors love the 

shows, and artists are booked well into 2016, 
with more asking to participate. Mike wants 
to see the content expand even further, and to 
immerse guests in all forms of art. “So far, the 
artists have all been predominantly painters,” 
he said, noting that he would like to see cre-
ators from other media get involved.

Looking farther ahead, Mike would like to 
see a play or even a movie produced where 
the dome takes an integral part in advancing 
the story. “Theaters with fulldome technolo-
gy have evolved to tell more than stories of 
stars, planets, and galaxies,” he said “If we are 
truly going to tell the story of the universe, 
that includes using all forms of art. Comple-
menting our traditional astronomy and sci-
ence programming, ART 360 is only the be-
ginning of what we can do artistically with 
the space.”

You can watch a video of an ART 360 perfor-
mance featuring the work of artist Dean Reyn-
olds at:  tinyurl.com/ART360-Reynolds.      I
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Carolyn Collins Petersen is CEO of Loch Ness 
Productions and a long-time fulldome show 
producer. She can be reached at Carolyn@
LochNessProductions.com
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By Joe Kleiman and Judith Rubin

On the morning of March 17, 2015, Jus-
tin Bartel, Fulldome System Lead at the Sci-
ence Museum of Virginia (Richmond), read 
the news that scientists at Purdue University 
had located a giant, buried crater on the moon 
by studying data from the GRAIL spacecraft. 
They had named the crater after famed avia-
tor and former Purdue faculty member Ame-
lia Earhart. 

Bartel wanted to incorporate something 
about the crater into that day’s live shows, to 
be presented on the Museum’s 8K Digistar 5 
projection system in The Dome. He obtained 
a high-resolution map from NASA, which he 
incorporated in fulldome video format. 

In addition to being able to share it with au-
diences the same day, he was able to immedi-
ately share his accomplishment with other D5 
users by uploading his modified maps into the 
Digistar Cloud Library.

Free content
Designed to facilitate a community of plan-

etarium professionals freely sharing their 
abilities with their colleagues in the easiest 
way possible, the Digistar Cloud Library has 
caught on quickly with users since its intro-

duction by Evans & Sutherland in May 2014. 
The library is a free feature, integrated into 
the infrastructure of the E&S D5 system. All 
the content designed and uploaded by users is 
free to all other users. 

In the planetarium industry, this can help 
operators get more out of tight content bud-
gets and create better shows. The collabora-
tive nature of the product paves the way for 
the content shared in the library to be current 
and of high quality. (This refers to in-planetar-
ium use. A user wishing to apply shared ele-
ments from the Library to a commercial show 
would need to proceed more formally.) 

Its efficiency as a vehicle for users to share 
content with one another and the power it 
gives to enhance production of live planetar-
ium shows are why Michael Daut, director of 
Show Production/Marketing at E&S and his 
colleagues describe the Digistar Cloud Library 
as “revolutionary.” 

We spoke with four users in the United 
States and Europe to find out how they’re em-
ploying the Digistar Cloud Library:
 • Joe Childers of the Boonshoft Museum of 

Discovery, which features a 102-seat, 15-m 
dome theater in Dayton, Ohio.

 • Christian Koeberl, executive director of 
the Naturhistorisches Museum Wien in Vi-

enna, Austria, home of a new, 60-seat plan-
etarium with an 8-m dome featuring a 10 
degree tilt. This is the museum’s first plan-
etarium.

 • Justin Bartel, Science Museum of Virginia. 
The museum’s former IMAX dome theater 
was upgraded to “The Dome” with an 8K D5 
system with 3D capabilities. The 243-seat 
theater features a tilted, 23-m dome.

 • Rainer Christiansen, Menke Planetarium, 
Flensberg, Germany. The 55-seat theater 
with a non-tilted, 6-m dome upgraded in 
2011 from an opto-mechanical system to 
Digistar 4, and in 2012 installed the first D5 
system in Europe.

Sharing the wealth
The Cloud Library is continually modified 

with regular updates added by E&S as well as 
by a growing number of users’ contributions. 
All D5 users can access the materials for live 
shows, as did Justin Bartel with the GRAIL 
spacecraft story. They also have the ability to 
share scripts that can be downloaded and cus-
tomized to the needs of their particular venue.

 In the course of doing so, they learn from 
one another, and skills as well as resources are 
shared. By observing how colleagues create 
complicated scripts or packages, for example, 

Hopping on the cloud to sharable media
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users may improve their own programming 
skills. Likewise, E&S can observe and learn 
how to improve the product. 

Ben Buckwalter, E&S Software Engineering 
manager, said, “We went through an exten-
sive beta testing process with our D5 users to 
determine what features best met their needs 
and we continue to listen and improve upon 
the system based on our Cloud users’ input.”

Cloud users get things early as well as of-
ten: Nathan Hanson, a senior software engi-
neer with E&S, noted that the distribution 
of packages and content directly from E&S 
makes them readily and immediately avail-
able, as opposed to having to wait for a sched-
uled software update. Based on the informa-
tion gathered for this article, E&S Cloud users 
quickly get into the habit of checking the li-
brary numerous times a day to see what’s new.

Storage details
“Cloud” storage means that content is 

stored on and relayed from servers at a re-
mote location. Content such as generated ele-
ments and full data packages (a package could 
be any number of files bundled together, such 
as a series of images) is available for users to se-
lect and download from those remote servers. 
This saves on storage space in the user’s sys-
tem. 

If a user determines that he or she is not in-
terested in a particular item after download-
ing, a simple delete command removes it. 
“You just click an icon. It takes a few seconds 
to download content; then you can view it 
right away,” said Bartel, who, since The Dome 
premiered their D5 system on March 15, 2014, 
has acquired a sizable local following for his 
real-time astronomy presentations that com-
plement the theater’s pre-rendered shows. 

E&S endeavored to design the Digistar 
Cloud Library to be as user friendly as possi-
ble, with universal interface details such as 
drag-and-drop, cross-referencing for multiple 
ways to search, graphic icons, and a user in-
terface similar to other content the company 
supplies. There’s also instant feedback, useful 
on many levels: The Cloud menu lists the size 
of the element, the user who uploaded it, and 
a rating for user satisfaction. Element descrip-

tions also feature a download counter. Some 
users, such as Rainer Christiansen of the Men-
ke Planetarium in Flensberg, use the counter 
to determine which downloadable elements 
are most popular. Others, like Bartel, moni-
tor how many others have downloaded items 
they have shared in the Cloud. 

Awareness of planetariums’ real-life staff-
ing and funding limitations was a driv-
ing factor in designing the library. “D5 
users save time and money in program-
ming their original live shows, thanks to 
the Cloud feature, and they can produce 
better shows that are more timely and 
relevant, with better visuals, more quick-
ly than ever before,” said Hanson. “Users 
are turning to the Cloud as a resource be-
fore starting their productions and as a 
resource throughout the process. A mod-
el that everyone will want to use is of-
ten already available in the Cloud. This 
means that each user won’t have to build 
the model themselves, but can down-
load, tweak, modify, and customize the 
model and then re-upload it again. This is 
one of the key benefits.”

Users concur that the library has en-
abled them to reduce production time 
while improving their real-time pro-
gramming with better data visualization 
and more inclusion of current astronom-
ical and scientific events. The flexibility has 
resulted in a wide range of how they think 
about and approach the service.  

“It makes the planetarium look 
good”

Koeberl in Vienna, Austria, reports that his 
facility’s planetarium runs “nine fulldome 
films each day, making up 80-85% of our 
programming. For the rest, we pre-program 
40-minute shows to run with a live narrator. 

We usually include one item per show from 
the Cloud, often something that’s not in the 
regular D5 library but that meets our needs. 
The Rosetta spacecraft model is one that we 
recently downloaded. We also downloaded 
updated models of the DAWN spacecraft, and 
we can update as needed.”  

At the Menke Planetarium, Christiansen, 

whose planetarium specializes in real-time 
presentation, also uses the Cloud to download 
spacecraft models. “We wanted an accurate 
visual of spacecraft paths through the solar 
system. Then, through the Cloud, we down-
loaded a Python script conversion program 
created by E&S’ Brian Moore and download-
ed data through JPS. The conversion tool al-
lows the spacecraft paths to be seen in Digistar 
5. The Cloud is an easy way to share now with 

Since the Digistar Cloud Library was in-
tegrated into the existing Digistar 5 infra-
structure in May 2014,  more than 5,000 
items have been downloaded and 400 
items shared for free in the Cloud (more 
than one contribution per day), including 
entire shows, scripts, video clips, teaching 
demos, etc.

Users can browse and choose among 
a selection of full packages or individu-
al scripts, audio, video, and still image ele-
ments. 
 • Number of Digistar 3, 4 & 5 systems in-

stalled around the world: more than 300 
 • Number of Digistar 5 Users (installed sys-

tems): more than 100
 • New D5 systems E&S estimates likely to 

come online in next 12-24 months: 80+
 • Training: Digistar Users Groups (DUG) 

meet regularly, with the next meeting at 
E&S headquarters in Salt Lake City in Au-
gust 2015. 

 • Free training classes are offered before, 
during, and after DUG meetings.

 • Number of D5 users making use of the 
Digistar Cloud Library: According to 
E&S, essentially all D5 users are browsing 
and downloading items from the Cloud, 
and a smaller but steadily growing per-
centage is creating and uploading con-
tent, but the number of users who con-
tribute to the Cloud is steadily growing.

 • Who can use it: the Cloud Library is 
available within the D5 system only.    I

The Digistar Cloud Library: 100+ users and counting

(Continues on next page)

In this sequence E&S designed for the Cloud Library, 
New Horizons approaches Pluto in July 2015.

Facing page, left: The Earhart crater, a previ-
ously unknown lunar crater, is outlined in the 
magenta dash circle. A team of researchers at 
Purdue University found the crater through an 
analysis of data from NASA’s Gravity Recovery 
and Interior Laboratory mission. The team pro-
visionally named the crater Earhart, after the 
famous aviator Amelia Earhart. Purdue Univer-
sity image/courtesy of Rohan Sood.
Center: Image from Science Museum of Virgin-
ia’s demo showing a texture map from NASA in 
the Cloud Library, and (right) a screen shot of 
the Cloud Library with the center image high-
lighted. Both courtesy E&S.
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multiple telescopes working as one was also 
nicely in tune with our collaboration theme. 

The James Webb Space Telescope makes 
the transition from the limitations of Earth-
bound telescopes to beyond our atmosphere 
to see the universe in its true light.

This was the perfect opportunity for a rock-
et launch, which everybody loves in a plan-
etarium show, but we also tried to make the 
connection that this massively complex in-
strument, made by people form all over the 
world, strapped to the top of a giant rocket, 
was a very tense and exciting time. Hundreds 
of peoples’ life work comes down to one mo-
ment where one mistake could mean the loss 
of everything and significant setback for new 
scientific discovery. The 18 separate mirrors 
configured to act as one subtlety reinforced 
the collaboration theme again. 

Importance of the EM spectrum
Fundamentally, astronomy is about observ-

ing light so it was important to cover the elec-
tromagnetic spectrum. We did this with sim-
ple examples of what ranges can help certain 
discoveries to make it more tangible and then 
allow further exploration post show.

You wouldn’t believe the arguments we 
had over the inclusion of the Large Hadron 

other users. It’s a big extra value.”
According to Childers of the Boonshoft 

Museum of Discovery in Dayton, Ohio, “We 
check the Cloud pretty frequently when cur-
rent events are taking place. We also check 
sporadically throughout the day when put-
ting together shows.” For Pi Day on March 16, 
Childers was able to locate a short clip about 
pi, which he then incorporated into that day’s 
live shows. “Having that ability,” he adds, 
“makes the planetarium look good.” 

As mentioned, Cloud users are using down-
loadable content to improve their own pro-
fessional programming skills. Childers enjoys 
trying to build upon “the downloadable con-
tent, images, movies, 3D models that can be 
integrated and used in a way different than 
exchange programming elements with other 
Cloud users.” 

“We can use the elements for a slightly dif-
ferent topic in similar ways,” added Bartel, 
who now has the Cloud and sharing in mind 
when he designs custom content. He will up-
load if it’s a “widely talked about topic or a 
resource that he’s spent lots of time tracking 
down.” 

Some users also earmark the best sequences 
from their own shows to share with the com-
munity. “Things that I create are nice for oth-
ers to have too,” says Koeberl. “We share the 
same enthusiasm for astronomy. It’s an easy 

Co-author Joe Kleiman, 
a consultant and jour-
nalist, has 25+ years’ 
experience in special-
ty cinema, AV, muse-
ums, zoos, and attrac-
tion design. His articles 
have been published 
in LF Examiner, Informal 
Learning Review, Sound 
& Communications, 
IMERSA.org, miceage.

com, and TEA’s Thea Awards Program, as well 
as InPark Magazine, where he is online news ed-
itor, and his own blog, Themed Reality. He has 
been a giant-screen projectionist and theater 
director, and played a key role in the opening 
of five IMAX theaters. (themedreality.word-
press.com)
Judith Rubin’s biography appears on page 28.

way to share content through the customer 
sites.”

Once he has perfected all his elements, 
Childers also uploads his work to the Cloud. 
“I know it will be useful to a bunch of peo-
ple, so I do it right and make it ‘crowd-wor-
thy.’ If there’s some sloppiness in my sequence 
that needs fixing or the documentation’s not 
done, I won’t upload it yet until it’s ready and 
really useful. I will upload smaller elements 
first while I’m optimizing the full sequence.”

“A lot going on under the hood”
What’s next? Childers envisions also us-

ing the Cloud for tutorials between different 
Cloud users. “We are discussing creating tuto-
rial material and uploading it to the Cloud, us-
ing screen capture. These tutorials would not 
be used in front of audiences, but they could 
easily be uploaded and shared.”

According to Buckwalter, E&S Cloud users 
can expect a greater infusion of content in the 
Cloud. He promises “more new models and se-
quences in addition to all the great content 
our users are uploading,” and notes the recent 
addition of several new scripts in showing 
the New Horizon mission’s trajectory, the sto-
ry of its journey, and the new scientific data 
that will be returned in just a few months’ 
time. “We have also begun hosting free pre-
rendered shows, such as NASA’s The Future of 
Human Space Exploration, and Michigan Sci-

Collider in the show with some 
of the steering group. To us it was 
so obvious to include this exper-
iment alongside the most signif-
icant observing projects such as 
VLT and JWST. 

We are so glad that we fought 
for this as the moment we expe-
rience the particles collide in a 
semi-frozen moment of time is 
most peoples’ highlight and is 
the perfect climax to the voyage 
through data and discovery. 

How could we not end a show 
about data and collaboration 
than with an experiment involv-
ing over 10,000 scientists and en-
gineers from over 100 countries to make the 
largest single machine in the world generating 
tens of petabytes of data a year and possibly 
uncovering the secrets of the big bang and the 
formation of the universe?

We have produced a fair few planetari-
um shows over the years, but We Are Astron-
omers always holds a special place for us as it 
was a departure from the kind of stories oth-
er people were trying to tell in the planetar-
ium and genuinely resonated with everyone 
who saw it, from school children to grand par-
ents to scientists to educators. I think the final 

few lines of the script sum up what we want-
ed people to take home with them from the 
show:

To know the true nature of the
universe, and our place within it, is a

desire so strong it can unite people from 
diverse cultures, languages and traditions.

For thousands of years we have peered 
into the darkness and tried to grasp the

secrets of this beautiful, awe-inspiring
universe. Maybe we can unlock these

secrets if we search for the answers
together. I

Depiction of the single astronomer working alone from We Are 
Astronomers.

ence Center’s Sunstruck for our community 
to download,” he says.

“It extends the media content available 
and helps make production skills better —
not just my skillset; everyone’s skillset,” adds 
Childers. “Content is easier to tweak after-
wards, because there’s an improved produc-
tion level due to the intent to share. There’s 
a lot going on under the hood that I’m im-
pressed with.” 

“It brings lots of resources to D5 that I might 
not find on my own,” says Bartel. “It can be a 
source of inspiration as well.”   I

(Cloud, continued from page 41)

(Astronomers, continued from page 35)
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Data to Dome                                                   
   The Science & Data Visualization Task Force

Mark SubbaRao
Adler Planetarium
1300 South Lake Shore Drive
Chicago, Illinois 60091 USA
msubbarao@adlerplanetarium.org

Starry, Starry Night
For this month’s column I’m going to describe a couple of visualiza-

tions related to a major recent scientific controversy. First I’ll describe 
what the visualizations are telling us and some of the science back-
ground needed to understand them. Then I’ll delve into the technical 
and aesthetic issues underling the creation of these images.

Take a look at map in Figure 1. This striking van Gogh-esque image 
was produced by the Planck team to help settle an extremely impor-
tant cosmological debate. 

In late 2013 the BICEP2 team announced a measurement that was 
interpreted as being the result of primordial gravity waves in the very 
early universe. If true, this measurement would have provided critical 
evidence in support of the theory of cosmic inflation while giving us 
our earliest glimpse into the history of the universe (just a billionth of 
a billionth of a billionth of a second after the Big Bang). The New York 
Times headline read: “Space Ripples Reveal Big Bang’s Smoking Gun.”

That “smoking gun” evidence came in the form of the map in Fig-
ure 2. This image is actually two maps superimposed, with the color in-
dicating the temperature of the cosmic microwave background (CMB) 
and the lines showing the CMB’s polarization. 

More ways to describe photon
To describe a photon, in addition to its wavelength and direction of 

travel, you also need to specify an orientation, the photon’s polariza-
tion. One process that induces polarization is scattering, which is why 
polarized glasses help filter out the glare from scattered light. 

The CMB is also called the last scattering surface, as it is the last time 
these primordial photons scattered off an electron before travelling to 
us. So we expect the CMB light to be polarized, and, in fact, that polar-
ization was first measured by the DASI experiment at the South Pole 
back in 2002. The amount of polarization matched expectations and 
provided yet another piece of supporting evidence for the Big Bang 
Theory.

The BICEP2 announcement was about the detection of a particular 
kind of pattern in the CMB polarization, the so-called B-mode polariza-
tion. To understand what that means, look again at Figure 2; the polar-
ization is defined by an orientation at every point on the sky. This is a 
two-dimensional vector field. We can divide any vector field like this 
into two components, an E-mode and a B-mode (E and B in analogy to 
electric and magnetic fields). 

Now the Big Bang is expected to only induce E-mode patterns and 
no B-mode. B-mode patterns could be generated just a tiny fraction of a 
second later during the period of cosmic inflation. The B-mode signal is 
expected to be tiny, only around one thousandth the strength of the E-
mode signal, which is why it took another decade to detect it. 

That detection is solid; the debate, however, was about whether or 
not the B-mode polarization was a signal of cosmic inflation, or some-
thing more mundane.

What can be more mundane that dust? Galactic dust radiates in the 
microwave bands used to detect the CMB, and because the dust grains 
tend to align themselves with the galactic magnetic field, that emis-
sion in polarized. 

Figure 1: The Planck view of the BECEP2 field. ESA/Planck Collaboration; 
M.A. Miville-Deschênes, CNRS–Institut d’Astrophysique Spatiale, Univer-
sité Paris-XI
Figure 2: Gravitational waves from inflation generate a faint but distinc-
tive twisting pattern in the polarization of the CMB. Shown here is the ac-
tual B-mode pattern observed with the BICEP2 telescope, with the line 
segments showing the polarization from different spots on the sky. The 
red and blue shading shows the degree of clockwise and anti-clockwise 
twisting of this B-mode pattern. BICEP2 Collaboration
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The next generation in intuitive, 
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DDrag and drop 3D models, video, images, or audio onto the timeline 
for quick show assembly. Use the Auto Keyframing feature to modify 
position, scale, and other object properties. Auto Keyframing can 
significantly speed up your show creation efforts. Show Creator 
records all your actions and creates all the needed keyframes for you 
at the current show position, freeing you to focus entirely on what’s 
most important to you – creating the most compelling show possible. 

Full theater control means...

intuitive Production

SPICE AUTOMATION
AAutomating a theater that simultaneously runs projectors, house and 
cove lighting, sound, and multimedia demands a superior control 
system. Today, hundreds of the world’s top planetariums and 
large-format theaters rely on SPICE Automation. Now SPICE and 
DigitalSky are unified, eliminating the need to have separate 
applications.

true integration 

SHOW MANAGER
Play fulldome content with the push of a button.  Start, stop, pause, 
scrub forward and backward. The Show Manager is fully integrated 
into the Viewport, giving you a live view of what’s happening as you 
control your show content.

one-touch operation

DigitalSky
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The Planck measurements show that there 
was much more dust in the BICEP2 field than 
originally thought, so much so that most of 
the B-mode signal detected by BICEP2 can 
be attributed to dust. Figure 1 is showing dust 
emission and its polarization as measured by 
Planck. The white outline shows the BICEP2 
field of measurement.

How the visualization transcends
Of course the scientific issues raised by 

these maps are fascinating, but so are the vi-
sualizations themselves. Both maps are show-
ing something similar, an intensity map over-
laid with a polarization map, yet they look 
quite different. They both use a similar color-
map, however. This two-tone red/blue color-
map is a good choice for something like the 
CMB where you are measuring small devi-
ations from a mean and would like to easily 
discern positive and negative variations. This 
colormap is much easier to interpret than the 
red/green/blue colormap popularized by the 
WMAP mission. 

Unfortunately, in the minds of many, that 
colormap has become what the CMB “looks 
like.” The main difference in the maps is how 
they represent the polarization. The BICEP2 
map uses a traditional technique for vector 
field visualization, representing the field as 
an array of glyphs (in this case, little straight 
lines). This technique is a good choice in 
many situations, and indeed it works well for 
this map.

There are, however, regimes where it begins 
to break down. As the resolution of the field 
grows, it becomes harder and harder to resolve 
the glyph array, and when compositing over 
an intensity map the vector field will increas-
ingly block the view of the map upon which 
it is overlaid. 

The Planck map uses a newer visualization 
technique designed to solve some of these 
problems, line integral convolution (Brian Ca-
bral and Leith (Casey) Leedom, “Imaging Vec-
tor Fields Using Line Integral Convolution,” 
Proceedings of ACM SigGraph 93, Aug 2-6, Ana-
heim, California, pp. 263-270, 1993). 

This technique represents the vector field 
as the “texture” of the image. This is done by 
convolving a speckle noise image with a pat-
tern of lines tracing the vector field. The re-
sult is a black and white image that looks like 
a series of long brushmarks. That image can ei-
ther be used on its own to represent the field, 
or composited with an intensity map, as was 
done in the case of the Planck image. 

The aesthetics attract
Of course what attracts us to the Planck im-

age isn’t the technical achievement of repre-
senting a high resolution polarization field—it 
is the image’s aesthetic appeal. The similari-
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Premium
Exit row seating allows for 
easy escape by guests during 
the playback or performance 
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monotonous lectures.

Available 
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shows; equipment that works;
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The Pit of
Disrepair

ties to van Gogh’s “The Starry Night” haven’t 
gone unnoticed, with mashups appearing on 
the internet blending between the two imag-
es (www.universetoday.com/118640/uncov-
ering-the-starry-night-planck-images-touch-
upon-van-gogh). 

Astronomer and astro-fashion blogger 
Summer Ash was even seen at the Seattle 
AAS meeting sporting a blouse with a print 

of the Planck dust polarization map (www.
startorialist.com/post/110827034240/tbt-to-
379-000-years-after-the-big-bang-when-the). 

The artistic look of this type of visu-
alization shouldn’t come as a surprise; 
the very same techniques are used to cre-
ate the “oil painting” filters used by im-
age editing programs.   I

(3819) Robinson = 1983 AR
 Discovered 1983 January 12 by B. A. Skiff at 

the Anderson Mesa Station of the Lowell 
Observatory.

 Named in honor of Leif J. Robinson, editor 
of Sky & Telescope. Robinson's career as an 
observer began with a series of planetary 
drawings and observations of the rapidly 
changing variable stars in the Orion Neb-
ula. He worked at the Griffith Planetari-
um in Los Angeles before joining the staff 
of the magazine in 1962 as an editorial as-
sistant, and he succeeded the late Joseph 
Ashbrook as editor in 1980. Robinson has 
been an active promoter of professional-
amateur cooperation in astronomy, and 
retains interests in solar-eclipse viewing 
and bird-watching. Citation provided by 
D. H. Levy, S. J. Edberg and J. K. Beatty at 
the request of the discoverer.

 (4634) Shibuya = 1988 BA

 Discovered 1988 January 16 by M. Inoue and 
O. Muramatsu at Kobuchizawa.

 Named for a cultural district of Tokyo that 
contains a concert hall, two theaters, 
two art museums and nine other educa-
tional facilities. Among them is the Gotoh 
planetarium and Astronomical Museum, 
which has been visited by 14 million peo-
ple since its establishment in 1957. Name 
proposed by the discoverers following a 
suggestion by six lecturers in the muse-
um.

  (4640) Hara = 1989 GA
 Discovered 1989 Apr. 1 by Y. Kushida and 

O. Muramatsu at the Yatsugatake South 
Base Observatory.

 Named in honor of Megumi Hara, professor 
at Aoyama-Gakuin University, and an au-
thority on star names, myths and history 
of the constellations. An observer of vari-
able stars for many years, and long very 
active in the popularization of astronomy 
through lectures and articles, he is a lead-
ing member of the advisory committee 
of the Gotoh planetarium and Astronom-
ical Museum. Named by the discoverers 
following a suggestion by S. Murayama.
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Digital Dome and Beyond                                    
 All about Fulldome & Immersive Media

Carolyn Collins Petersen
Loch Ness Productions
Post Office Box 924
Nederland, Colorado 80466-0924 USA
+1 303-642-7250
carolyn@lochnessproductions.com

Fulldome is changing before our very eyes. 
Discussions at recent meetings such as the Gi-
ant Screen Cinema Association (GSCA), As-
sociation of Science-Technology Centers 
(ASTC), IPS regionals and world meetings, full-
dome film festivals, and IMERSA Summit indi-
cate the planetarium community is opening 
its domes to content not traditionally seen 
there. 

According to recent surveys (Figure 2), 
more than half of all facilities in the world are 
in educational institutions and many of the 
rest have “education” as part of their outreach 
mandate. For those domes choosing to wid-
en their content offerings, it’s not a question 
of “either, or” but a question of “what other 
things can be shown in this space we call full-
dome?” 

 It’s a sure bet that astronomy and science 
offerings will continue to be at home in full-
dome, with the release of such programs as 
Dark Universe (Hayden Planetarium, Ameri-
can Museum of Natural History) and Inside 
NASA: From Dream to Discovery (Hayden Plan-
etarium, Boston Museum of Science). There’s 
also Destination Solar System (Adler Planetari-
um), which uses a live presenter and pre-ren-
dered content to take audiences on a space ad-
venture. Even more are on the way, such as 
Space School, from Sky-Skan, Oceanic Research 
Group, and Broward Community College.

Planetarians and fulldomers are great exper-
imenters, incorporating art, music, and perfor-
mance in their dome “theaters.” As you will 
read elsewhere in this issue (see page 36), art 

is finding a home at the Arizona Science Cen-
ter’s Dorrance Planetarium, in Phoenix, Arizo-
na. It may have started out as an experiment, 
but two years later, Mike George and his team 
now use their dome to bring stars, planets, and 
art to audiences. 

Performance artists looking for venues 
in which to share their work have common 
ground in the International Fulldome Arts 
Alliance (IFAA), which seeks to secure fulldome 
arts and entertainment as a viable medium 
and to accelerate the widespread distribution 
of dome programming through a network of 
member venues. More information can be 
found at imersa.org/arts.

Experiments under the dome
Experimentation under the dome appears 

to be the new “it” activity, ranging from 

avant-garde pieces of pre-rendered as well as 
real-time content, to live shows presented on 
topics not traditionally associated with the 
dome. 

Michael McConville of the Buehler Plan-
etarium at Seminole State College, Sanford, 
Florida, uses his dome to immerse audienc-
es in 1860s battle scenes in the Civil War. The 
show incorporates visualizations and full-
dome scenes shot at various battlefield sites to 
tell the story of the bloodiest war ever fought 
on American soil. (Figure 3) Audiences are 
amazed. “Reaction has been singularly posi-
tive,” he said. “Across age groups, I’ve heard 
over and over again that they never expected 
to see something like this in a planetarium.” 

The show uses real images of the battlefield 
sites coupled with overlay maps to tell the 
story. Michael said that the fulldome imag-
ery from those places is just overwhelming. “A 
number of people have commented on how it 
felt like you were standing on the battlefield.”

The fulldome content repertoire has ex-
panded to include topics such as the history 
of flight in Dream to Fly; the world of mathe-
matics as seen through the art of computer an-
imation in Chaos & Order: A Mathematics Sym-
phony; “nontraditional” science topics such as 
life sciences in Habitat Earth and Life: A Cos-
mic Story; geology in Earthquake: Evidence of 
a Restless Planet; the physics of music in Mu-
sica; a gentle introduction to climate change 
for children in Lars, the Little Polar Bear; explo-
ration of the ocean in Into the Deep; evolution 
in Natural Selection; atomic structure for chil-
dren in Molecularium; and an incredible flight 
(via SCISS/Uniview) through the human 
brain, called Neurodome, created from real 
brain scans by a neuroscientist working with 
a group of visualization experts. These are just 
the tip of the iceberg for immersive fulldome 
programming possibilities. Fulldomers can ex-
periment on their own or take advantage of a 
huge variety of shows.

 The world outside the planetarium com-
munity is noticing our immersive theaters. 
There has long been talk of “convergence” be-
tween giant-screen fulldome theaters and the 

Fulldome
content has its 
roots in plane-
tarium content, 
and is expanding 
to include many 
other facets 
of astronomy, 
space science, 
mathematics, 
and the arts. 
Credit: IMERSA. 

The distribution of 
institutional classi-
fications among
fulldome theaters. 
Presented as part 
of the “State of the 
Dome” at IMERSA 
2014. Courtesy Mark 
C. Petersen. www.
lochnessproduc-
tions.com/referenc
e/2014state/2014st
ateofthedome.html

http://imersa.org/arts
http://www.lochnessproductions.com/reference/2014state/2014stateofthedome.html
http://www.lochnessproductions.com/reference/2014state/2014stateofthedome.html
http://www.lochnessproductions.com/reference/2014state/2014stateofthedome.html
http://www.lochnessproductions.com/reference/2014state/2014stateofthedome.html
http://www.lochnessproductions.com/reference/2014state/2014stateofthedome.html
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more traditional planetarium facilities. Obsta-
cles such as pricing for shows, programming 
philosophy, and digital rights management 
(DRM) may keep a true convergence from be-
coming reality for a while.

 Still, many of those from “outside” recog-
nize the potential of fulldome for immersive 
expression. Innovator George Wiktor helped 
create the Marvel Experience, an immersive 
role-playing game using portable domes. Vis-
itors enter giant domes to experience adven-
ture, a 90-minute interactive movie, and inter-
action with their favorite Marvel characters.

 
The rise of VR

 Virtul reality may seem, at first glance, to 
be at odds with the traditional planetarium 
fulldome experience. Nothing could be fur-
ther from the truth! Of course, there are argu-
ments both for and against it. For example, VR 
is its own dome, so for some it doesn’t make 
sense as a replacement for the dome—partic-
ularly for an experience with other audience 
members. People say that the dome theater 
experience is, of necessity, a group experience, 
while VR is a singular experience. 

However, that’s changing. Some produc-
ers embrace VR as a way to see their fulldome 
content during the production process. The 
rise of products such as the Oculus Rift make 
it fairly easy to get a low-cost “preview space” 
at your desktop. Camera rigs produced for use 
in creating VR content are also finding their 
way into dome show toolkits, as producers 
use them to create truly immersive scenes. 

Matt Mascheri and his team are explor-
ing the medium in great depth. “For years, 
I’ve had to explain to others what I do and 
what Dome3D is all about,” he said. “Now 
I can show them. Oculus Rifts and Gear VRs 
are great marketing and production tools 
that need to be used by planetarium profes-
sionals. Yes, it is a singular experience, but 
we have done tests with multiple people in 
a room experiencing the same video, and 
they interact (or try to) by telling each oth-
er to look in a certain direction.” (Figure 4)  
He is also optimistic that their existing and 
forthcoming productions will find a wel-
coming consumer base experiencing special 
VR versions of popular fulldome shows. This 
might even be a great introduction to new au-
diences that become inspired to see the “real 
thing” in planetarium domes.

Fulldome professionals
band together

 As the fulldome community expands, it is 
experiencing technical and cultural growing 
pains. Production standards (or lack thereof) 
have been a focus of IMERSA and GSCA pro-
fessionals for some years, as well as a topic of 
interest within IPS. However, standards re-
main elusive and are at the mercy of chang-

ing technology—as 
projectors evolve, 
software is updat-
ed, and playback 
systems improve. 
The fulldome com-
munity is pursuing 
interchange stan-
dards that will al-
low producers to 
more easily distrib-
ute their shows be-
tween theaters. As 
mentioned above, 
digital rights man-
agement is anoth-
er issue that does 
not have a unified 
solution, although 
companies such as 
Fulldome.pro are 
implementing pro-
prietary DRM on 
their own systems.

 The Associa-
tion of Fulldome 
Innovators (AFDI) 
is a special interest 
group within IMER-
SA, devoted to defining and developing full-
dome and immersive media standards for the 
community. AFDI was founded in March 2014 
by representatives from four leading indus-
try equipment vendors: Evans & Sutherland, 
SCISS, Sky-Skan, and RSA Cosmos. 

In addition to these founding members, 
who serve as the core development team, 
GOTO Inc., Konica-Minolta, Spitz, and Zeiss 
have pledged their support for the group. To 
date, the AFDI has published standards for a 
universal 2K fisheye encoded video format 
that nearly all digital fulldome systems can 
play, and a metadata specification for the de-
livery of dome original and audio assets for 
pre-rendered fulldome shows. These standards 
are published on the IMERSA website for re-
view by the community with plans to adopt 
amended specifications this summer.

 The group is organizing a forum for 
producers to contribute their proposals 
for standards to consider and has decided 
to extend the DIGSS (Digital Immersive 
Giant Screen Specifications) standards 
to apply to fulldome theaters of all sizes 
through a community-led consortium. For 
more information about the AFDI or to get 
involved, please visit the standards page on 
the IMERSA website: imersa.org/standards.

 
IMERSA 2015 highlights

As reported in the March Planetarian, 
IMERSA had its annual summit in Denver, 
February 25-March 1. More than 225 attendees 
participated in several days of panels and 
discussions, and enjoyed fulldome screenings, 
concerts, and live presentations. IMERSA has 
begun uploading videos of sessions, which 

An immersive scene from The Civil War show at Buehler Planetarium. Credit: 
Michael McConville/Buehler Planetarium at Seminole State College.

Matt Mascheri 
of Dome3D 

demonstrates 
VR and its 

growing ap-
plications 

to fulldome 
and immer-

sive content.
Courtesy

IMERSA. 

(Continues on next page)

http://www.imersa.org/standards
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you can find online at: imersa.org/item/
summit-2015-videos.

Discussions focused on programming con-
tent, theater business models (such as the pan-
el that presented a look at planetariums ver-
sus giant screen theaters, conducted by Paul 
Fraser of Blaze Digital Cinema Works), and 
case studies in production for such projects 
as Dark Universe, The Marvel Experience, and 
the Cambrian Theater inverted dome in the 
Shanghai Natural History Museum. Spitz Cre-
ative Media also gave an insider’s look at su-
percomputer visualizations for fulldome.

 On the “how to” side of show production, 
composer-soundtrack producer Mark C. Pe-
tersen (Loch Ness Productions) demonstrated 
how immersive sound enhances a show. Us-
ing a ride from the newly released Dome 3D 
SpacePark360: Infinity show (which features 
his original music), he played three different 
soundtrack mixes: stereo, channeled stereo, 
and 5.1, demonstrating that soundtrack ele-
ments are best brought out in the 5.1 mix (use-
ful in many theaters). 

Spatial sound artists Jeff Merkel (Signal-to-
Noise Media Labs) and Charlie Morrow (Mor-
row Sound) reinforced the importance of au-
dio mixing for the dome as an integral part 
of any fulldome show. Their demonstrations 
made good use of the 15.1 Gates Planetarium 
audio system and were followed by a discus-
sion of the Dolby Atmos sound system pre-
sented by Jeff Bowen (Bowen Technovations). 

Dome3D’s Matt Mascheri organized a look 
at future immersion technologies, focusing 
on live-action camera rigs, motion capture, 
new immersive technology (such as Oculus 
Rift), and breakthroughs in branded content. 
In a sense, this session was a peek at what’s 
coming up next to challenge and delight full-
domers. 

Also for the Summit, E&S provided a Di-
gistar 5 system using two 4K high brightness 
Christie projectors to display fulldome con-
tent in the Gates Planetarium.

The Denver Summit also presented the 
first-ever “Pro.Show” networking event, 
where vendors and attendees met to talk shop 
and look at products during an uninterrupt-
ed afternoon. 

That was followed by a banquet and cere-
mony honoring the well-regarded planetar-
ian Ian McLennan with a lifetime achieve-
ment award.

 Participants took a fascinating look at 
educational research into immersive cinema 
in a panel called “What Can Research Tell Us?” 
Conducted by Dr. Carolyn Sumners (Houston 
Museum of Science) and a team of educators 
and evaluators, the panel focused on the 
need for research into the effectiveness of 
immersive programming and rigorous ways 
to study the content available. The panel 
resulted in a joint IMERSA/Rice University 
Web site that will collect and make available 
current research and evaluation information 

about fulldome content. See more at 
www.imersa.org/research. 

 Summit attendees also enjoyed a 
brief, eye-opening field trip to Fiske 
Planetarium for an evening of 8K con-
tent and a live theatrical performance 
of The Kepler Story, produced by Mo-
tion Institute in collaboration with 
the California Academy of Sciences. 
The 2015 Summit wrapped up with 
a series of planning forums and spe-
cial interest group meetings. Of par-
ticular note were fruitful discussions 
between the IPS 2016 organizers and IMERSA 
representatives to coordinate special presen-
tations for next year’s conference in Warsaw, 
Poland.

 
Congratulations are in oder…

 Award-winners in the recent Central Eu-
ropean Fulldome Film Festival in Brno, Czech 
Republic (starrylab.cz/ceffb2015) include 
Dream to Fly (Heavens of Copernicus Produc-
tions) for Best Movie; Habitat Earth (California 
Academy of Sciences), winner of the Brno Ob-
servatory and Planetarium Director’s Award; 
and Polaris the Space Submarine and the Mys-
tery of the Polar Night (Planetarium de Saint-
Etienne), winner of the Audience Award.

Upcoming full/immersive events
Fiske Fulldome Film Festival, August 6-15, 

2015, in Boulder, Colorado. A new festi-
val that will include a public showcase for 
fulldome films as well as a three-day show-
case for filmmakers and professional judg-
es. Registration information at www.fiske-
fest.com.

Left: Consultant and long-time 
planetarian Ian McLennan was hon-
ored with a lifetime achievement 
award at IMERSA 2015. He travels 
the world, working with planetari-
ums, science centers, and museums. 
Below: Actor Nina Wise portrays as-
tronomer Johannes Kepler at Fiske 
Planetarium, demonstrating the 
continued use of the dome for live 
programming. Courtesy IMERSA. 

SIGGRAPH, August 9-13, 2015, in Los Ange-
les, CA. The annual SIGGRAPH conference 
is a five-day interdisciplinary educational 
experience in the latest computer graphics 
and interactive techniques. Don’t miss the 
groundbreaking fulldome and VR presen-
tations.

Digistar Users Group Meeting, August 12-
14, 2015, in Salt Lake City, Utah. The annu-
al get-together of Digistar users. Registration 
deadline is July 24.

Dome Festa, September 24-25th, 2015, at Ko-
riyama, Fukushima, Japan.

Association of Science-Technology Cen-
ters (ASTC) annual conference, October 
17-20, 2015, Montreal, Canada. This annu-
al meeting is a seminal event for outreach 
professionals at science centers, museums, 
and related institutions (such as planetar-
ium theaters). For more information, visit 
www.astc.org.
 And hold the date for:

IMERSA Summit 2016 planned for March 
16th through 20th, 2016, in Denver, 
Colorado.    I

http://imersa.org/item/summit-2015-videos
http://imersa.org/item/summit-2015-videos
http://imersa.org/item/summit-2015-videos
http://www.imersa.org/research
http://www.fiskefest.com
http://www.fiskefest.com
http://www.astc.org
http://www.astc.org


June 2015     Planetarian  53



54      Planetarian     June 2015

Full dome laser
projector with shows

AVI Full Dome Productions

Contact: Steve Hatfield at steve@av-imagineering.com 1-407-859-8166

Museum of Arts and Science
Daytona Beach, FL - July 2014

Hurst Planetarium, Jackson, MI
June 2014

Lake Erie Nature and Science Center
Bay Village, OH - May 2014

Trackman Planetarium, Joliet, IL
January 2014

Hallstrom Planetarium, Ft. Pierce, FL
November 2013

AVI Announces the latest
installations of Omnistar

Production Suites
Full Dome Shows

New Design & Renovation
Laser Projection Systems

Dome Manufacturing & Installation
Cove Lighting Systems
Digital Sound Systems
Seating

With Omnistar, AVI provides
Turnkey Planetarium Solutions
including:

Powered by

Innovating since 1978
IMAGINEERING, INC.
AUDIO VISUAL

From the Classdome                            

Jack L. Northrup
Dr. Martin Luther King, Jr. Planetarium
King Science and Technology Magnet Center
3720 Florence Blvd., Omaha, Nebraska 68110 USA
+1 402-557-4494
jlnorthrup@fbx.com

Looking at course objectives
This edition’s article is taking a bit of a jump 

from the previous articles, so big thank you to 
you readers for humoring me on this. 

There have been several changes to my 
school’s administrative team that have result-
ed in a change of perspective for me. Earlier 
this year our principal was promoted to dis-
trict athletic director and our assistant prin-
cipal was promoted to principal of another 
building, resulting in gaps to our instruction-
al team and requiring me 
to take up a few addition-
al administrative duties. 

One of the duties I had 
temporarily added to my 
workload was scheduling 
of courses. It was very in-
teresting seeing all the 
electives that students 
could select. When I start-
ed looking at the num-
bers of interested students for each class and 
comparing them to previous years, I could see 
trends in a class’s popularity. 

Three classes were far enough in decline 
that they could only field 18 students (if the 
course hits 12 or fewer, it is pulled from the 
catalog and marked inactive). When I looked 
at what the courses had in common, it was ap-
parent that the issue wasn’t in the instruction 
or general topic, but that the courses hadn’t 
evolved: html-based web design, poetry and 
composition, and lifetime fitness. 

These courses were still locked by con-
tent objectives that had not been reviewed 
since 2002. The teachers for those classes and 
I formed a small committee to review and up-
date the objectives to better fit the times and 
current content standards. 

For example, html-based web design was 
changed to “Coding: html, JavaScript, C++, 
and Python,” and it was also opened to multi-
ple grade levels. We also added specific exam-
ples of different types of poetry to poetry and 
composition’s objectives and shifted from just 
written form to include performance style op-
tions. 

This group also looked at three inactive 
courses to see about restoring them and add-
ing them back to the catalog: sculptural art, 
weather analysis and forecasting, and creative 
city planning. 

Sculptural art was made inactive because its 

prerequisites made it very difficult to get in. 
After examining what was needed to succeed, 
we rewrote the objectives with the new more 
reasonable prerequisites. 

Creative city planning had only a couple 
of course objectives that were written very 
generally. This made it so the class would 
be very different from year to year and 
even section by section. We had to decide 
if we were going to focus on social sciences, 
engineering, or a hybrid of the two. One of the 
committee members brought up “National 

Engineers Week–Future City” (futurecity.org) 
as a structure we could build around. 

The last course, weather analysis and fore-
casting, was made inactive when the content 
standards were removed as a result of earth 
and space sciences being combined with 
chemistry, biology, and physics. In 2013 earth 
science and physical sciences were restored as 
separate groups of standards. The course was 
renamed meteorology, to make it more ap-
proachable to students and make more sense 
as an introductory course.

In the 2015-16 school year I will be teaching 
meteorology in addition to my astronomy 
classes. I had some assistance looking for new 
objectives for this course by looking at the old 
course, the next younger content standards 
(in this case, fourth grade science), and the 
next older course (college freshman meteorol-
ogy). I knew that as a course that bridges that 
wide time span it would be better to focus on 
fundamentals and hands-on experiences. 

Adding design, data collection
Students won’t just be predicting the weath-

er, but during each quarter of the school year 
they will be designing an experiment to send 
up in a high altitude balloon launch. We pre-
viously sent small samples up for testing of pH 
of the water in the upper atmosphere. 

When did you last check your courses ob-
jectives? Do they make sense? Here are some 

of the thoughts we used to ensure we were 
making the best objectives for each course. 

We took the ideas behind SMART goals 
outlined by Robert Bogue in his article “Use 
S.M.A.R.T. goals to launch management by ob-
jectives plan” (www.techrepublic.com/arti-
cle/use-smart-goals-to-launch-management-
by-objectives-plan) from TechRepublic.com. 
(Retrieved 20 November 2013) and changed 
them to fit our needs of rewriting objectives. 
 • Student-centered context
 • Measurable objectives
 • Achievable objectives
 • Relevant to developmental level
 • Timely paced objectives

Keeping it relevant to the students’ devel-
opmental levels is important. Asking a stu-
dent who has yet to leave concrete sequen-
tial to do something abstract random is not 
fair to the student. Many of the standards are 
written for strands or bands of grades, so you 
have to take that into account when writing 
objectives. 

Moon Phase Glitch
This year during a post-presentation sur-

vey I had an interesting comment submit-
ted. “Is midnight the noon’s noon?” it asked. It 
dawned on me that while I covered the phas-
es of the moon, I had missed the portion that 
connects the moon’s orbital position to the 
clock. 

What I discovered was the students were 
not aware of the time of the night (or day) 
when the moon crossed the meridian, so I 
made a few changes to the lesson to show the 
time for each phase’s meridian crossing. This 
little change is too recent for me to see if it im-
proves understanding, but it has generated a 
couple of good conversations about how you 
can see only a few days worth of the moon 
phase cycle during the day. 

I made this quick table to put in the bulle-
tin board kit for school groups that come to 
the planetarium and added it to the bulletin 
board in the planetarium. It is just a little bit 
of information but I think it can be a power-
ful tool for showing the relationship between 
position in orbit and time.    I

Phase Meridian
Crossing
(Estimated)

New Moon Noon

Waxing Crescent 3 p.m.

First Quarter 6 p.m.

Waxing Gibbous 9p.m.

Full Moon Midnight

Waning Gibbous 3 a.m.

Last Quarter 6 a.m.

Waning Crescent 9 a.m.

Your course objectives
are the signposts that 

provide direction
to Your course

mailto:jlnorthrup@fbx.com
http://futurecity.org
http://www.techrepublic.com/article/use-smart-goals-to-launch-management-by-objectives-plan/
http://www.techrepublic.com/article/use-smart-goals-to-launch-management-by-objectives-plan/
http://www.techrepublic.com/article/use-smart-goals-to-launch-management-by-objectives-plan/
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Full dome laser
projector with shows

AVI Full Dome Productions

Contact: Steve Hatfield at steve@av-imagineering.com 1-407-859-8166

Museum of Arts and Science
Daytona Beach, FL - July 2014

Hurst Planetarium, Jackson, MI
June 2014

Lake Erie Nature and Science Center
Bay Village, OH - May 2014

Trackman Planetarium, Joliet, IL
January 2014

Hallstrom Planetarium, Ft. Pierce, FL
November 2013

AVI Announces the latest
installations of Omnistar

Production Suites
Full Dome Shows

New Design & Renovation
Laser Projection Systems

Dome Manufacturing & Installation
Cove Lighting Systems
Digital Sound Systems
Seating

With Omnistar, AVI provides
Turnkey Planetarium Solutions
including:

Powered by

Innovating since 1978
IMAGINEERING, INC.
AUDIO VISUAL
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International News                           

Lars Petersen
Planetarieleder
Orion Planetarium
Søvej 36, Jels
6630 Rødding, Denmark
+45 8715 7370
larsp@orion.au.dk 
www.orionplanetarium.dk

Dear fellow planterians: It is truly a busi-
ness much alive, that we are working in. New 
planetariums are being planned and built and 
old facilities are being renovated and up-dat-
ed. Countless events, activities, meetings, and 
conferences are taking place and new shows 
for our visitors are constantly being pro-
duced. This section is just one proof of this. 

The solar eclipse of 20 
March surely put its mark 
on the planetarium field, 
and the event was ob-
served from all corners of 
Europe, as you will see be-
low. I myself was fortu-
nate enough to witness 
the eclipse from the zone 
of totality in the Faroe Is-
lands. By the fate of na-
ture, these tiny islands in 
the North Atlantic also 
witnessed a total eclipse 
in 1954, and I spoke to 
many older people with a 
very vivid memory of the 
eclipse 59 years ago.

For this section I am in-
debted to contributions 
from Alex Delivorias, Vad-
im Belov, Christian Theis, 
Aase Roland Jacobsen, Lo-
ris Ramponi, Ian McLen-
nan, Ignacio Castro Pinal, 
John Hare, Rachel Thompson, Warik Law-
rance, and Bart Benjamin.

This tour around the world will start with 
the lovely spring time by the Mediterranean 
Sea.

European/Mediterranean
Planetarium Association

Greece. The Eugenides Planetarium in Ath-
ens, in collaboration with amateur astrono-
mers, offered its visitors the unique opportu-
nity to safely observe the partial solar eclipse 
of 20 March through the use of five telescopes 
mounted just outside its premises, as well as 
with the use of special glasses from its gift 
shop. Even though the weather was partly 
cloudy, families and children had the oppor-
tunity to occasionally glimpse at the majestic 

spectacle and marvel as the moon took a bite 
of the sun.

Three days later, on 23 March, it premiered 
the IMAX movie Hidden Universe with three 
free-of-charge screenings.

On 27 April the Eugenides Planetarium par-
ticipated in the worldwide activities to cel-
ebrate the Hubble’s 25th birthday with the 

screening of its 
new planetar-
ium show ti-
tled The Hubble 
Universe, which 
highlights the 
great telescope’s 
contribution to 
furthering our 
knowledge of 
the cosmos. 

This was a spe-
cial day for the 
Eugenides Plan-
etarium staff be-
cause it also was 
the day to hon-
our its past di-
rector, Diony-
sios “Dennis” 
S i m o p o u l o s , 
who had retired 
just a year pre-
viously, exact-
ly 41 years after 

he first assumed his duties. Influenced by his 
five-year experience as curator and later as di-
rector of the Zeiss planetarium at the Louisi-
ana Arts and Science Centre (now the Louisi-
ana Arts and Science Museum), Simopoulos 
introduced several artistic and directional in-
novations in planetarium shows, insisting at 
the same time that all audio-visual equipment 
must always be upgraded to the latest devel-
opments in planetarium technology. 

Simopoulos was instrumental in help-
ing shape IPS’ truly international dimension, 
by co-founding EMPA in 1978, the first non-
American IPS affiliate. For his work within IPS 
and his numerous contributions to the plane-
tarium community, he was honored with the 
IPS Service Award in 1996. 

Simopoulos also has been instrumental in 

the construction of the New Digital Plane-
tarium of the Eugenides Foundation, which 
is considered among the largest and best 
equipped digital planetariums in the world. 
A captivating speaker on all things astronom-
ical, as well as a prolific writer of countless ar-
ticles, Dennis Simopoulos was also a great boss 
to work for, easy on the praise of the work of 
his colleagues, as well as a great teacher and a 
great friend.

In a special event that preceded the first 
screening of the Hubble Universe digital 
show, Dennis’s colleagues and friends hon-
ored the person who helped usher a new era 
in communicating astronomy to the public 
in Greece.

Attending included Thomas Kraupe, IPS 
past president; Steve Savage, president, of Sky-
Skan; Prof. Stratos Theodosiou, president of 
the Hellenic Physics Society; Stamatios Krimi-
gis, the Greek-American scientist who has 
made key contributions to many of NASA’s 
unmanned space exploration programs and 
has served as principal investigator on five 
NASA missions, including the Cassini Orbit-
er and Voyager 1 and 2; Leonidas Dimitriades-
Eugenides, president of the Eugenides Founda-
tion; and Manos Kitsonas, the new director of 
the Eugenides Planetarium.

Croatia. The Rijeka Astronomical Centre 
in Croatia celebrated International Dark Sky 
Week (14–18 April) with the introduction, 
before its regular planetarium program, of a 
10-minute live presentation on light pollu-
tion and how it affects the observation of the 
night sky over Rijeka. 

During the same event, the “Cezar” Associ-
ation for the Promotion of Energy Efficien-
cy presented a lecture on the this topic, which 
also focused on the development of the rele-
vant technology, aiming at the same time to 
raise awareness of the detrimental effects of 
light pollution on everyone, and not just as-
tronomers, and why we should all be more 
concerned.

On 22 April, the centre celebrated Earth 
Day with a live planetarium show dedicated 
to planet Earth. Three days later, it also partic-
ipated in the celebration of Astronomy Day 
with the live presentation Encounter with As-
tronomy, which served as a general introduc-
tion to astronomy for both younger and old-
er visitors.

 Also in April, the centre contributed to the 
Croatian Science Festival, whose main theme 
was the sun, with public lectures given by pro-
fessional astronomers, as well as with three 
live shows specially prepared for the occasion: 
Our Star, the Sun, Planets of the Solar System, 
and Safari through the Solar System.

In May, the Rijeka Astronomical Centre 
added a new interactive presentation in its 
regular program, titled Stellar Game, an activ-
ity suitable for kindergarten children. With 

Faroe Islands. Two young local boys getting 
ready for the big event. Courtesy of the au-
thor. 
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the use of colours, balloons and other toys, 
children had the chance to learn how to rec-
ognize and draw constellations and other ob-
jects while ”playing” under the guidance of 
the digital planetarium operators.

Finally, in June, the Rijeka Astronomical 
Centre was set to present a planetarium show 
especially prepared for foreign tourists on 
Wednesdays, and also to introduce in its pro-
gram a new live presentation on the New Ho-
rizons spacecraft, whose closest approach to 
Pluto will occur on 14 July 2015.

Italian Association of Planetaria
The first date of spring, after the Day of 

Planetaria, was 20 March. All Italian planetari-
ums and observatories organized special pub-
lic events to follow the partial solar eclipse.

Spring is also the period of the national as-
tronomical conference. This April Turin Plan-
etarium hosted the XXX National Conference 
of Italian Association of Planetaria (PlanIt). 
Among the speakers was Gianluca Ranzini 
(PlanIt president), Emanuele Balboni, Marco 
Brusa (Infini.to), Gian Nicola Cabizza (Plane-
tario Unione Sarda, Cagliari), Loris Ramponi 
(PlanIt, Planetario Lumezzane), Pierluigi Cati-
zone (Planetario Bari), Angelo Adamo (OABO-
INAF, SAIt), Giovanna Ranotto (Unione Astro-
fili Italiani), Eugenio Repetto (Genova), Yuri 
Kostenko (Head of Development, Fulldome.

pro), Marco Cosmacini (Skypoint, 
CEO), Dario Tiveron (director, FDDB.
org, the Fulldome Database), Matteo 
Di Bella (Auriga), Marina Costa, Sal-
vatore Fontana, Walter Riva (Osser-
vatorio - Planetario Righi, Genova), 
Simonetta Ercoli, Luca di Bitonto, 
Abdelhalim El Hilali (Associazione 
StarLight), Glenn Smith (managing 
director, Sky-Skan Europe), Estelle 
Pacalon (RSA Cosmos), and Albert 
Pla (Immersive Adventure). 

During the Fulldome Festival the 
following productions were pre-
sented: Supervolcanoes (Spitz/Mi-
rage 3D), Polaris (St. Etienne Produc-
tions), The Accidental Astronauts 
(Clark Planetarium), To Space and 
Back (Sky-Skan), and Astronaut 
(NSC Creative).

The yearly prize ”PlanIt” was 
awarded to Casper Planetarium in 
Casper, Wyoming, USA, for the vid-
eo Exoplanets. This is the first time 
that the prize has gone to a candi-
date from a foreign country.

After the PlanIt conference fol-
lowed Astronomy Week, promoted 
by the Ministry of Public Education 
and the Italian Astronomical Soci-
ety, and in May came the confer-
ences of the two main Italian astro-
nomical organizations: the Italian 

Amateur Astronomers Union in Maddaloni 
(near the city of Caserta) and the Italian Astro-
nomical Society in Catania, which also is  the 
site of one of the professional Italian observa-
tories.

The PlanIt calendar also includes the dead-
line date of 15 September for American plane-
tarians interested in the “Two Weeks in Italy” 

prize organized by the IPS Portable Planetar-
ium Committee in collaboration with the 
planetariums of Brescia, Perugia, and Goriz-
ia. All the relevant information for the appli-
cants can be found at www.astrofilibresciani.
it/Planetari/Week_in_Italy/Week_Italy.htm 

The 2015 winner was ShiAnne Kattner, 
again from Casper Planetarium (Wyoming).

Finally, another important date for Italian 
planetarium operators is 10 October, which 
will be the next National Day against light 
pollution, which has taken place in Italy since 
1993. It will be devoted to “Star Parks.”

Another date of international interest is 31 
December, the deadline of the prize “Pages of 
Stars” organized by the IPS Portable Planetar-
ium Committee in collaboration with the Se-
rafino Zani Astronomical Observatory. The 
prize rules and winners are available at the 
IPS Mobile Planetarium Committee web page. 
Contact: Susan Reynolds Button, sbutton-
q2c@gmail.com. 

“Pages of Stars” is acompetition that was 
designed to build a collection of short audio 
clips that can easily be shared among plane-
tarians. Yearly, on the occasion of the Interna-
tional Day of Planetaria in March, the Astro-
nomical Observatory Serafino Zani and the 
IPS Mobile Planetarium Committee select the 
winners.

The 2015 winners are Andy Kreyche and 
Oded Edgar Kindermann. Andy is a planetar-
ium educator at Hartnell College Planetari-
um, Salinas, California, USA, and received first 
place certificate for his story ”The Rabbit in 
the Moon,” a quite charming tale that will be 
inspiring for other planetarians. The story is 
an adaptation of a Japanese folk tale. (See page 
72.)

Oded (San Salvador de Jujuy, Jujuy, Argen-
tina) received the honorable mention certif-

IAP: A curious 
March solar 
eclipse through 
the clouds with 
the telescopes 
of Serafino 
Zani Astronom-
ical Observa-
tory (Lumez-
zane). Courtesy 
of Gianpaolo 
Pizzetti.

EMPA: Top, Rijeka’s digital planetarium have programs for 
all ages. Below, schools from all over Croatia visit the Rije-
ka Astronomical Center, the only place in the country with 
both an observatory and a planetarium. Photos courtesy of 
Rijeka Sport Ltd.
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icate for” Introduction to the Planetarium,” 
that provides an interesting way for engag-
ing young student’s imaginations and also 
will be inspiring to other planetarium direc-
tors. This script is part of an introduction that 
can be used for shows with students from 4- 
to 6-years old. 

In the first part of this year the ”StarLight:A 
handy planetarium” Association began a proj-
ect with the E. Q. Visconti primary school in 
Rome for the construction of an astronomical 
pole. The project aims to build some instru-
ments for daylight observation to be set up on 
the roof: a sundial, an analemmatica sundial, a 
Hipparchus circle, and a Ptolemy plinth. 

At the same time training sessions for teach-
ers was begun, who attended lectures by ex-
perts and workshops run by StarLight via Sky-
pe. The pupils carried out many educational 
activities:
 • Laboratories for daylight observation, con-

struction of Hindu circles and tracking of 
the meridian line

 • Lessons on the conquest of space, on the 
moon, and on the mythology of constella-
tions

 • Observations of the autumnal equinox in-
side the Pantheon, the partial eclipse of the 
sun, and the winter and spring night sky.
The students also participated in proj-

ects organized by ESRIN ESA/NASA: Roset-
ta and Philae, Mission X and OPEN DAY. Sev-
eral instruments for night observation were 
purchased and StarLight created the ”Mer-
into” kit for all the pupils, a handmade pa-
per model for the evaluation of the sun’s 
height. The whole project is available at:  
w w w . s t a r l i g h t g r o u p . i t / i n d e x . p h p / r e -
gione-lazio-progetto-on-demand-pres-
so-ic-ennio-quirino-visconti-di-roma-cup-
f97e13000770009.html.

Society of the German-Speaking 
Planetariums

A formal groundbreaking event 24 Febru-
ary 2015 marked the beginning of the con-
struction of the Supernova, the new plane-
tarium and visitor centre of the European 
Southern Observatory (ESO). Located at ESO’s 
headquarters at Garching near Munich, the 
visitor centre will feature 2400 square me-
tres of permanent and temporary exhibitions, 
two large conference rooms, and a state-of-
the-art fulldome planetarium. 

The project is made possible by coopera-
tion between the European Southern Obser-
vatory (ESO) and the Heidelberg Institute for 
Theoretical Studies (HITS). The building itself 
is a donation from the Klaus Tschira Stiftung 
(KTS), a German foundation, and ESO will run 
the facility.

The name of the visitor centre reflects the 
architectural design of the building. It resem-
bles a double star system in which mass is 
transferred from one component to the other. 
This set-up will ultimately lead to the heavier 
component exploding as a su-
pernova. 

Due to open in the sum-
mer 2017, the visitor centre 
will inspire people to look up 
at the stars, and teach people 
about the importance of ESO, 
astronomy and its effects on 
our day-to-day lives. In a spe-
cial effort to reach children, 
the ESO Supernova will sup-
port an extensive educational 
programmes for schools.

With planetarium content 
production now being further 
intensified at ESO’s education 
and public outreach depart-

ment, ESO is making significant amounts of 
planetarium content material freely available 
to the planetarium community. More than 
100 freely downloadable 4k and 8k fulldome 
clips and one 7 minute mini-show, Journey 
to the Centre of the Milky Way, are already 
available on ESO’s website, www.eso.org. 

Planetariums are invited to download the 
material and use it freely as long as it is cred-
ited. Visit “The For Planetariums” section on 
the ESO Supernova webpage: supernova.eso.

Nordic Planetarium Association
Sweden. Anna S. Arnadottir reports that ev-

ery year in March Lund University organizes 
Science, Medicine and Technology days. High 
school students flock to the University, and 
of course to the planetarium. The Lund Uni-
versity Planetarium is of moderate size, with a 
6-m dome and 30 seats, but don’t let the small 
size fool you. It is equipped with a state-of-the-
art digital planetarium from Sky-Skan. Many 
of the planetarium shows are produced on 
site by astronomers at Lund Observatory, of-
ten including specific research topics that the 
Lund University astronomers are working on. 

High school and university students usual-
ly get live shows. It is valuable for future scien-

NPA: The new dome at Tehnoannas Pagrabi. Courtesy of Elza Klavina.

SGSP: The planned visitor centre at ESO headquarters in Garching, Bavaria, Germany. Courtesy of Ar-
chitekten Bernhardt + Partner.
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tists to be able to meet and be inspired by the 
university researchers in this way.

Latvia. In autumn 2014 lecturers Matiss 
Bekeris and Kristaps Morozs from Ventspils 
Planetarium and Observatory visited the 
Rome Planetarium and participated in spe-
cial training held by lecturers from the Rome 
Planetarium. They received a new and unfor-
gettable experience for holding shows and 
skills for communicating with plane-
tarium’s visitors of different ages. This 
visit discovered opportunities for fur-
ther communication and coopera-
tion with Italian colleagues.

On 2 March Ventspils Planetarium 
employed a new colleague, Arturs An-
dzs. The new lecturer has been a mem-
ber of the Latvian Astronomical Soci-
ety for several years and continues to 
participate in astronomers’ meetings 
regularly. Planetarium visitors have 
already appreciated Artur’s knowl-
edge and skills.

Together with other astrono-
mers and amateurs, the lecturers of 
the planetarium offered a wide pro-
gramme for the partial solar eclipse 
on 20 March. Fortunately, the maxi-
mum phase of the solar eclipse could 
be observed in Ventspils (while other 
Latvian cities and towns were not so 
lucky). As a result, almost 200 interest-
ed people visited Ventspils Planetar-
ium and observatory in two hours while ob-
serving the sun.

Despite the overcast weather, it was possi-
ble to see the maximum phase of the eclipse 
using solar observation filters. The planetari-
um’s lecturers prepared a special presentation 
and eclipse simulation in the planetarium, 
and also the real-time observation of totality 
from Faroe Islands was broadcasted.

Ventspils Planetarium offers the new show 
Earth, prepared by Matiss Bekeris. The show 
discovers the secrets of the creation of our 
planet and a scenario of further Earth devel-
opment. The new show perfectly matches the 
new fulldome movie Climate Change – What 
Future Are We Facing?, which has been of-
fered to visitors since March 2015.

At the Riga Science Centre, Tehnoannas 

Pagrabi (The Cellars of TehnoAnn), the new 
school semester in the autumn, welcomed 
back youngsters of different age to continue 
the winding path of education. Along with 
schools, work has proceeded at Tehnoannas 
Pagrabi with the beginning of the school year 
marked by two good news to those interested 
in planetariums in particular. 

It was back in 2002 when, with the help of 

the Soros Foundation, Tehnoannas Pagrabi 
welcomed its portable planetarium dome. To-
day, more than 10 years later, the old plane-
tarium dome visited by thousands of visitors 
of different ages, made way to its successor— a 
new dome.

Thanks to Riga City Council’s Education, 
Culture and Sports Department, a decision 
was made to support interest-oriented educa-
tion and make funds available in order to pur-
chase a new planetarium dome for the Chil-
dren’s Science Centre Tehnoannas Pagrabi. 

Renewing the previous good cooperation 
with Mr. Albert Pla and his Quim Guixa Com-
pany, the new planetarium dome was wel-
comed from Spain in September. The occasion 
was a celebratory event for the staff of Tehno-
annas pagrabi, as well as a pleasant surprise to 
visitors.

Another good news is the establishment of 
a homepage: www.rigasplanetarijs.lv. The in-
formation reflected on the homepage touches 
upon the themes of planetarium types and ac-
tivity in Latvia. both in the past and present. It 
does not claim to reflect the summary of sci-
entifically historical facts. Thus, it can be com-
pared to a conversation among astronomy en-
thusiasts instead. 

It is of great use to have an open dialogue 
of this kind about the activity of planetari-
ums in Latvia in order to make information 
that has been compiled over the years avail-

able, and to give an opportunity 
for people interested in the oper-
ation of planetariums to contact 
the staff at Tehnoannas Pagra-
bi. The homepage is developed 
and maintained by Alvis Balodis, 
Dace Balode, Reinis Balodis, and 
Elza Klavina. Its content is to be 
improved and further developed 
in the near future. 

Denmark. The Steno Museum 
in Denmark had a wonderful visit 
by the Danish Astronaut Andreas 
Mogensen and more than 1,000 
young people had a chance to 
hear him talk about his mission 
to the ISS, which will take place 
in September this year. He also 
answered many questions from 
the audience about topics such as 
how it is possible to sleep in space, 
what education you need to be-
come an astronaut, and what 

kind of food you eat on board the ISS. 
The visit took place during the school win-

ter break, where there were activities at the 
museum and planetarium shows, all about life 
as an astronaut, experiments that are carried 
out on the ISS, and what influence weight-
lessness has on the human body. During the 
spring Andreas Mogensen visited many other 
Danish planetaria and science centres.

NPA: Left: Lecturer Matiss Bekeris at work. Above: Ob-
serving the solar eclipse in Ventspils. Courtesy of Inna 
Nasyr.

NPA: Many hundreds of young people were inspired by astronaut An-
dreas Mogensen at the Steno Museum. Courtesy of Line R. Jacobsen.

http://www.rigasplanetarijs.lv/
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Russian Planetariums Association
Moscow. The XXXIX session of the Aca-

demic readings on cosmonautics, dedicated 
to the memory of S.P. Korolev, opened in the 
facilities of Moscow State Bauman Universi-
ty on January 28. The famous constructor and 
scientist studied here. 

More than 500 reports were presented. 
S.P.Korolev’s daughter, N.S. Koroleva, present-
ed an elegantly-designed book about her fa-
mous father. In Section 10, the public listened 
with great interest to the report of the Perm 
Planetarium on the landing of the Voskhod-2 
spaceship in the Perm region. A. Leonov left 
the spacecraft for a 12-minute spacewalk dur-
ing the Voskhod-2 mission.

Nizhny Novgorod. The session of Russian 
Astronomy Teachers Association took place 
on 29 January in the facilities of the plane-
tarium. Educators from Nizhny Novgorod, 
Moscow, Moscow Region, Kostroma, Izhevsk, 
Novosibirsk, and Rostov-on-Don participat-
ed. The Association was established on 20 
May 1994 in Yaroslavl in order to enhance 
the quality of astronomy education in Russia, 
and to give teachers an opportunity to keep in 
touch and to exchange their ideas. 

The Day of Russian Science has been cele-
brated in February since 2000. The Russian 
Academy of Sciences was founded in 1724 
on Peter the Great’s order. The planetariums 
of Tomsk, Novosibirsk, Sankt Petersburg, and 
Yekaterinburg prepared and conducted spe-
cial programmes. A highlight was the visit of 
the 113th cosmonaut of Russia (and USSR) Ser-
gei Revin to the Yekaterinburg planetarium. 

The School of Planetarium Lecturers had 
its 8th session, opened on March 2 at the plan-
etarium of Russian Military Forces’ cultur-
al center. Representatives of 33 Russian plan-
etariums and their colleagues from Donetsk 
(Ukraine) and Aktobe (Kazakhstan) participat-
ed. 

The Astronomical Society actively sup-
ports this annual event. Significant support 
was given by Dmitry Zimin’s Dinastiya Fund 

this year. The fund presented more than 600 
excellent books on natural science to the par-
ticipants, amateur astronomical societies, and 
planetariums.

The program was, as always, intense. The 
participants enjoyed 14 lectures of experts 
in various fields of astronomy and discussed 
topical issues of planetarium operations. The 
vice-president of Zeiss, Wilfried Lang, and 
project director Lutz Müller spoke on the de-
velopment of new planetarium equipment 

and program systems. 
The solar eclipse of 20 

March was an event of 
great importance for all 
planetariums. They or-
ganized mass observa-
tions for citizens and pre-
pared presentations on 
solar eclipses. The weath-
er in European Russia was 
wonderful. The Board of 
RPA has received many 
photos and information 
about the observations of 
the eclipse from the plan-
etariums of Astrakhan, 
Vladimir, Izhevsk, Kirov, 
Moscow, Lytkarino, and 
Podolsk of the Moscow 
region, as well as Nizhny 
Novgorod, Perm, Sankt-
Petersburg, Tomsk (about 
two thousand observers), 
and Ufa, and also from 
the All-Russian child’s 
center Orleonok in Tu-
aspse (Caucasus) and from 
Ukrainian Kherson. M. 
Gavrilov, co-chair of As-
tronomy Teachers Associ-
ation, sent the photo of to-
tal eclipse from Svalbard.

A regularly scheduled 
survey of Russian plane-
tariums was conducted 

in March to keep up to date on the increase 
in their number and continual technical up-
grade.

Canadian Association of Science 
Centres

The coming year promises to be an excit-
ing time of development at TELUS World 
of Science-Edmonton, Alberta. The science 
centre has been given the green light on a 

RPA:  Top, the 20 March solar eclipse observed from Moscow. Courte-
sy of Dmitry Maznev. Below: A girl waits for the autograph of Natalia 
Koroleva. To the left: Vadim Belov. Courtesy of Olga Lozhina.

CASC: The main campus of Edmonton’s science centre. The iconic structure on the right houses the Margaret Zeidler Star Theatre, a state-of-the-art facility 
when opened in 1984. Over the next three years, the MZT will undergo a complete renovation and technical upgrade. Courtesy of Frank Florian.
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$40,000,000 ex-
pansion and re-
f u r b i s h m e n t 
plan, which will 
be completed by 
mid-2018. 

The first ele-
ment in the proj-
ect renewal is the 
Margaret Zeidler 
Star Theatre (MZT-
the planetarium), 
which will see a 
major facelift and 
technical upgrade, 
including a new 
entry area, refur-
bishment of the 
31-year-old Astro-Tec interior dome; replac-
ing the seating, carpeting, and the perimeter 
lighting; and installing the best projection and 
audio system possible to propel the MZT into 
the 21st Century. 

In addition to the planetarium, the science 
centre will renew other areas of the original 
building, including Discoveryland gallery 
(young childhood development centre), the 
space gallery, two other 375 m. sq. exhibit gal-
lery spaces, café, and gift shop. 

The expansion will include a new Portal to 
the Arctic gallery, which will focus on north-
ern science, and a new entrance way with a 
larger lobby to accommodate growing atten-
dance. 

For the entire expansion and refurbishment 
project, TELUS World of Science-Edmonton is 
working with an experienced team that in-
cludes a regional architectural firm Dialog De-
sign, in conjunction with White Oak Associ-
ates and Ian McLennan Consulting.

Did you know that the first planetarium in 
Canada (The Queen Elizabeth Planetarium) 
was built in Edmonton? This historic land-
mark nestled away in Coronation Park, close 
to TELUS World of Science-Edmonton, has re-
cently been earmarked by the City of Edmon-
ton for restoration over the next three years, 
with a completion date similar to the renova-
tion and expansion of the science centre. 

The Edmonton Centre of the Royal Astro-
nomical Society of Canada has shown inter-
est in using the restored building for club and 
public activities, and to maintain the build-
ing’s astronomical legacy. 

TELUS World of Science-Edmonton hosted 
CASC (the 2015 Canadian Association of Sci-
ence Centres conference) 28-30 May. This is 
the third time Edmonton has hosted this an-
nual conference, which brings together indi-
viduals across Canada from museums, science 
and technology centres, and planetariums 
for three days of workshops, keynote guest 
speakers, and networking. This year’s keynote 
speakers included Dr. Claudia Alexander, Ro-

setta mission scientist. 
In September 2015 the facility will be in-

stalling laser video projectors from IMAX© 
to replace the temporary Barco-IMAX 4K pro-
jectors that were installed until the new laser 
systems were ready. This is last element of the 
renovation of the IMAX theatre to be added, 
and one along with other innovations, sets 
the facility apart from any other cinema in 
western Canada. 

For additional information, contact Frank 
Florian, vice president of Science Programs 
(FFlorian@twose.ca) and visit www.telus-
worldofscienceedmonton.ca.

Rocky Mountain Planetarium
Association

New Mexico. It is now time to register on-
line at www.wacdomes.org for the 2015 West-
ern Alliance Conference in Albuquerque. The 
conference is held 29 July to 2 August. Along 
with basic registration, one or two-day op-
tions are available. Information about Hotel 
Albuquerque, which is only two blocks away, 
is on the “Hotel and Amenities” page of the 
site.

Before registering, visit the “Tours and 
Workshops” tab. The visit to Los Alamos will 
showcase the planetarium and science dis-

plays at a new nature center and includes a 
tour around one of the world’s most powerful 
linear particle accelerators. 

The visit to the Very Large Array includes 
lunch and a tour of the antennas and their 
assembly building, talks and time to look 
around the visitor center displays and gift 
shop. An optional evening at the Magdalena 
Ridge Observatory offers a chance to stay un-
til after dark to enjoy some of the clearest skies 
in the world with al return to Albuquerque af-
ter midnight.

The pre-conference Mars workshop is co-
hosted by Christine Shupla (Lunar and Plane-
tary Institute and education team for MAVEN 
Mission), and museum planetary geologists 
Dr. Larry Crumpler and Jayne Aubele.

The planetarium has a 4K projection sys-
tem, just installed in February. The Museum of 
Natural History & Science exhibits include a 
walk through the paleontology of New Mex-
ico, geology, computer science, and space sci-
ence. Conference registration includes free 
admission to Explora, a hands-on science mu-
seum for children, and the National Museum 
of Nuclear Science and History.

Most lunches and dinners are provided and 
likely will include talks by local experts. In-
stead of a formal banquet, the farewell meal 
will be a casual New Mexico fiesta! Don’t for-
get to submit your idea for a paper, workshop, 
or poster. The conference was extended by a 
day to allow plenty of time for everyone to 
present without concurrent sessions. 

The vendor form also is available and dem-
onstration times will depend on sponsor lev-
el. ”Like” WAC’s Facebook page for updates: 
www.fb.me/wacdomes. For additional infor-
mation, contact Space Science Director Jim 
Greenhouse (jim.greenhouse@state.nm.us) or 
Assistant Director Simone Seagle (simone.sea-
gle@state.nm.us).

Southwestern Association of
Planetariums

Texas. On 20 March, Kyle Doane of Nomad 
Dome and his wife traveled to Svalbard, Nor-

way for the total solar 
eclipse and gives us this 
account: 

“Not much lives on 
the Svalbard archi-
pelago. Lichen grows 
on rocks and reindeer 
munch it until the rocks 
break their teeth. Polar 
bear hunt for reindeer, 
seal pups, and the occa-
sional tourist. 

”The bear’s home is a 
place of silence and re-
flection. When the sky 
began to unnaturally 

CASC: The original Queen Elizabeth II Planetarium (opened 1960) which is slat-
ed for a substantive restoration by the City of Edmonton. Courtesy of Donal-
da DaSilva-Pelton.

SWAP: Total solar eclipse in Svalbard. Courtesy of Kyle Doane and Les-
lie Kadane. (Continues on next page)
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darken and Venus peeked from 
behind the blue veil, howls 
from sled dogs carried for miles 
through the cold still air... and 
then absolute silence as the 
moon revealed the sun. 

”As familiar aspects of the sun 
were obscured, normally occult-
ed energies were revealed. Light 
from the corona crawled across 
the ground in ripples refracted 
by ice crystals into rainbows so 
subtle we wondered if we were 
sharing a hallucination. No cam-
era or words could capture the 
feeling of those moments of si-
lent reflection. 

”I understand why an eclipse 
could bring terror to someone 
surprised by its appearance and 
uneducated about its cause. But, 
I was in awe and didn’t want the 
feeling to end. All too soon the bright sun re-
turned, first as a fiery diamond and then as a 
familiar friend.”

On 25 March, the Local Group of Dallas-Fort 
Worth Planetarians met at the Fort Worth 
Museum of Science and History’s Charlie 
Mary Noble Planetarium to eat, mingle, and 
discuss their planetarium programs. 

Sarah Twidal and Scott Sumner at Noble 
Planetarium invited local planetarians to par-
ticipate in a field test of technology for deaf/
hard of hearing accessibility developed by 
The Brigham Young University students and 
faculty. Using Google Glass© hardware, the 
BYU software allows American Sign Language 
interpretation to play in the glasses’ video 
screen. 

The line of sight interpretation seamless-
ly integrates into the planetarium show. Soft-
ware and hardware have tested successfully at 
Brigham Young, but this is a first evaluation 
of the concept in other planetariums. More 
information can be found at news.byu.edu/ar-
chive14-may-signglasses.aspx. 

Every second, third, fouth, and fifth grade 
student in Grand Prairie Independent School 
District will visit the Pogue Planetarium. The 
school district recently approved funding for 
the students to visit the district planetarium 
after recognizing the power of the planetari-
um to increase student understanding and en-
courage enthusiasm for learning. 

Director Chris Miller offers grade-specific 
learning objectives so the students’ planetar-
ium experience is new each year. The Pogue 
Planetarium offers teachers ”My Class Fami-
ly Night” to share the planetarium experience 
with the families of students.

High school students in the Highland Park 
HS Astronomy Club spent three days at Mc-
Donald Observatory on an annual trip with 
sponsor Donna Pierce. Pierce is an observato-

ry board of visitors member since 1980 and is 
director of Pierce Planetarium. 

Students toured the 2.72-m Smith Tele-
scope and the 11.1 x 9.8-m Hobby-Eberly Tele-
scope, attended classes, and participated in 
the twilight and star party programs. The 
also enjoyed staying at the Prude Ranch and 
spent one afternoon at the historic Fort Davis 
frontier post. McDonald Observatory and Fort 
Davis are located in the Davis Mountains. 

On 28 March, the Perot Museum of Nature 
and Science began a new portable planetari-
um program. On the fourth Saturday of each 
month, free tickets for a live, topical astron-
omy program called ”Astronomy Saturdays” 
is offered to museum members. Astronomy 
Saturdays follow a successful week of pub-
lic shows offered during area schools’ spring 
break. 

Congratulations to Paul Ballou on his retire-
ment at the end of this school year. Ballou di-
rects the Mesquite Independent School Dis-
trict Russell Planetarium in Mesquite, where 
programs reach 15,000 school children. In 
2008, Ballou helped bring an extensive reno-
vation to Russell Planetarium. Aside from in-
spiring students, Ballou welcomes the general 
public with star parties hosted at the planetar-
ium. 

Great Lakes Planetarium
Association

Illinois. At the Peoria Riverfront Museum, 
the new free program ”Relax Under the Stars” 
has been successful, with growing attendance 
each month. In February, they hosted ”Ro-
mance Under the Stars” and a four-week adult 
astronomy class. In March, they hosted their 
16th annual Interplanetary 5K race, in which 
participants ran to Mars and back along their 
Community Solar System model.

The Illinois State University Planetarium 

in Normal celebrated its Gold-
en Anniversary last September. 
Over the past 50 years, nearly a 
half-million visitors have vis-
ited their planetarium. Ash En-
terprises recently serviced their 
Spitz star projector and its sun 
and planet projectors were re-
placed with LEDs.

The Strickler Planetarium, 
on the campus of Olivet Naza-
rene University in Bourbonnais, 
was recently awarded a grant to 
partner with a local low-income 
school district and provide 
transportation reimbursement 
for 20 school field trips in the 
spring. Director Stephen Case 
recently completed his Ph.D. in 
the history and philosophy of 
science from the University of 
Notre Dame.

The Cernan Earth & Space Center in River 
Grove will be receiving a new Konica Minolta 
Super Mediaglobe-II and new theater seats as 
part of Triton College’s sale of bonds for cam-
pus improvements.

Indiana. Dayle Brown of Pegasus Produc-
tions has announced that her sixth book 
is ready to go. It’s titled Skylore from Planet 
Earth: Stories from Around the World—Comets 
and Meteors.

The new Charles W. Brown Planetarium at 
Ball State University opened for the public last 
November. In their first 2½ months of opera-
tion, the GOTO RSA hybrid projector amazed 
over 5,000 visitors with its accurate night sky 
and its digital fulldome imaging. In the spring 
they offered their first in-house fulldome pro-
gram, titled The Rings of Saturn and Beyond.

Chuck Bueter re-visited a GLPA initiative 
when he shared Paper Plate Astronomy ac-
tivities on a Learning Space broadcast. Learn-
ing Space is a weekly ”hangout on air” about 
topics in astronomy education, outreach, 
and other ways to share science., hosted Cos-
moQuest (cosmoquest.org). You can see the 
broadcast on You Tube at www.youtube.com/
watch?v=WDDdlKWJAEA. For more informa-
tion about Paper Plate Astronomy, please vis-
it Chuck’s website at www.nightwise.org. The 
link to the PPA material can be found under 
the ”Projects” tab.

The Koch Immersive Theater celebrated its 
one year mark in February with a cake and a 
birthday bash. The Evansville planetarium is 
currently running its live sky show plus four 
fulldome feature movies. Mitch Luman has 
made the first of several trips to check out po-
tential locations to observe 2017’s eclipse in 
nearby Western Kentucky.

The Edwin Clark Schouweiler Memorial 
Planetarium, University of Saint Francis, Fort 
Wayne, completed its second annual Valen-

SWAP: Local Group meeting of Dallas-Fort Worth Planetarians, (back, from left) 
Sara Miller, Chris Miller, Levent Gurdemir, Ian Grey, Donna Pierce, Scott Sumner, 
Marc Horn; (front, from left) John Pogue, Sarah Twidal, Tim Westfall. Not pic-
tured: Rachel and Christopher Thompson. Courtesy of Sarah Twidal.
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tine’s Day Desert Cruise. This year’s cruise des-
tination was Polynesia, via the Schouweiler’s 
production of The Explorers of Polynesia.

Michigan. Matthew Linke from the Uni-
versity of Michigan Museum of Natural His-
tory Planetarium in Ann Arbor is pleased 
to announce that the Uuniversity’s Regents 
have approved the budget, site, and plans for 
the new Biological Science Building, 50,000 
square feet of which will be the new Muse-
um of Natural History. Demolition on the site 
started in February. The dome will be 30 feet 
with a 10-degree tilt, 8 degree tilted floor, and 
approximately 70 seats. The opening date will 
be 2018 or mid-2019.

 The Michigan Science Center in Detroit has 
hired Paulette Auchtung as its new planetar-
ium coordinator. She comes from the Adler 
Planetarium in Chicago.

This spring, the Vollbrecht Planetarium in 

Southfield will offer eight 90-minute public 
shows on consecutive Wednesday evenings. 
Spring’s presenter, Mike Best, celebrates his 
82nd orbit this year, with 20 of them under 
their dome.

At the Kalamazoo Valley Museum, the big 
news is that Eric Schreur will be joining the 
ranks of retired GLPA planetarians effective 
1 July 2015. Before that, he will be complet-
ing two projects: a family show called Small 
Worlds and a feature show called Eclipse 2017. 
Eric also is planning to present a Sunday Sci-
ence program titled “Photographing the 
Night Sky.”

The staff of the Chaffee Planetarium at the 
Grand Rapids Public Museum has complet-
ed their first fully in-house production using 
their one-year-old Digistar 5 in the renovat-
ed theater. Attention is now being focused on 
their first core show, which will be a fulldome 

experience about the Higgs Boson, one of the 
most high-profile recent scientific discoveries.

In 2016, the Besser Museum will celebrate 
its 50th anniversary, and its board of trustees 
has adopted the goal of upgrading the plane-
tarium sky theater with digital technology.

Ohio. Cleveland area planetarians and as-
tronomy aficionados gathered at the home of 
Jeanne Bishop on 20 December for their annu-
al Christmas potluck. This holiday tradition 
was begun by Jeanne and Allan Bishop in 1988 
and has continued every year since. Len Muni 
hosted the first 2015 meeting of the Cleveland 
Regional Association of Planetariums on 18 
February at the Midpark Planetarium.

The winter show at the Bowling Green State 
University Planetarium was Oasis in Space, 
which uses its new SciDome XD fulldome sys-
tem. The December show was the 25th annu-

By Paige Skinner
Park Cities People

It’s a Saturday afternoon and the Pierce Planetarium is full of 
5-year-olds running around enjoying their peer’s birthday party.

Amid all of the chaos is Donna Pierce, the planetarium director, 
wearing a makeshift NASA spacesuit. Three of the 5-year-olds make 
their way into the planetarium’s main room with their lightsabers. 
Pierce offers to turn out all the lights so the kids can see them glow.

Highland Park ISD turned its old science wing into the planetari-
um in 1969. Ten years later, Pierce joined as its director.

A native of Pampa who graduated in 1952, Pierce moved to Dal-
las with her husband and immediately became involved with the 
Junior League of Dallas. She began her volunteer work at Fair Park’s 
Hall of State and then was transferred to Dallas Health and Science 
Museum’s (now Perot Museum of Nature and Science) planetarium.

“I liked it so much,” Pierce said. “And you’re supposed to move 
on from a Junior League job after three years, but I had found my 
niche.”

She stayed at the Dallas Health and Science Museum for 15 years 
and then Highland Park ISD hired her in 1979 as its planetarium di-
rector.

But unlike other planetariums in the state, Pierce makes it a point 
that hers is different.

“The planetarium is an extension of the classroom,” she said. “The 
planetarium was never meant to be a field trip.”

In 1991, Highland Park was hit with House Bill 7, or the Robin 
Hood Bill, as it was nicknamed, and had to donate 79 percent of its 
money. However, the planetarium was protected because it was sold 
first.

The family that bought the planetarium did not want any pub-
licity, Pierce said. One day during a board meeting, someone walked 
in and said the planetarium should be named after Pierce. They then 
quickly walked out.

In 2011, HPISD’s planetarium was officially named Pierce Plane-
tarium.

“I think you’re supposed to be dead when that happens,” Pierce 
said. “I’m so blessed. I’m so blessed.”

After more than 35 years as the planetarium’s director, Pierce is 
mother of four, grandmother of 12 and great-grandmother of sev-
en—but teacher and influencer of hundreds throughout the years.

As she sits in her office and reflects, the same three kids wander 
into her office, including Lawson, the birthday boy. Pierce turns out 
the lights again so their lightsabers can shine.

Trace and Jana Bell, Lawson’s parents, said they did not pay to 
have the birthday party there. Pierce does it for free depending on 
her schedule.

“She’s just great,” Trace Bell said. “She’s awesome. This has been 
awesome.”

Pierce said she is recognized almost everywhere she goes in the 
neighborhood and told how much her teachings meant to a former 
student.

“I got kids everywhere—all over.”  I

Reprinted with kind permission from  Park Cities People, an affili-
ate of D Magazine Partners, Dallas, Texas.

Donna Pierce: The grand Lone Star State lady

Photo: Chris McGathey, Park Cities People

(Continues on next page)

http://www.parkcitiespeople.com/author/paige-skinner/
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al run of the classic BGSU program Secret of the 
Star, originally run with slide projectors and 
now imported into SciDome. 

Congratulations to Dr. Ann Bragg of the An-
derson-Hancock Planetarium at Marietta Col-
lege for becoming IPS Treasurer/Membership 
chair on 1 January. Congratulations also to 
BGSU alum Bill Buckingham, who became the 
visitor center manager at Kitt Peak National 
Observatory in January.

Wisconsin/Minnesota. The L.E. Phillips 
Planetarium on the University of Wisconsin-
Eau Claire campus expects to be closed next 
year as a result of the latest cuts to state fund-
ing of Wisconsin university system. Week-
ly public shows and children’s shows, scout 
groups, and school field trips will continue 
this spring. In May, the planetarium will par-
ticipate in the ninth annual Astronomy Day, 
in partnership with the Chippewa Valley As-
tronomical Society.

Milwaukee’s Daniel M. Soref Planetarium 
finished its original show Space Aliens: Looking 
for Life in the Universe. This staff is creating an-
other new show called The First Stargazers.

The UW-Milwaukee Manfred Olson Plane-
tarium had its first Space Trek in March, with 
special astronomical activities through the 
campus for adults and children.

Southeastern Planetarium
Association 

SEPA has a brand new website! The site 
has been completely overhauled to better 
serve its membership as well as the planetri-
um community as a whole. On accessing the 
home page, you’ll notice four options below 
the SEPA logo. The first is “SEPA membership.” 
There you will find information about the 
various membership options and costs.

The second option is “Annual Conference.” 
Not only will you learn about the upcoming 
annual conference, including registration in-
formation and sponsorship opportunities, but 
also conferences of past years, including infor-
mation about sites and papers, as well as pho-
tos.

The third option is “The SEPA Fellowship 
Award.” In that area you will find informa-
tion about this prestegious award, past recipi-
ents of the award, and criteria for nominating 
prospective recipients.

The fourth option is “Southern Skies Jour-
nal.” There you will find a pdf copy of the pre-
vious issue of this quarterly publication, as 
well as links to pdf copies of journals all the 
way back to the early 1980s. Past issues of-
ten contain items of interest that are time-
less in nature, such as teaching astronomical 
concepts, fundraising ideas, maintenance of 
equipment, marketing tips, and more.

The top banner of the Website contains a 
number of areas that, when accessed, will fur-
nish you with everything you need to know 

about SEPA. Please visit the Website at www.
sepadomes.org.

Association of Mexican
Planetariums

There is good news from the island of Co-
zumel in the Caribbean Sea off the eastern 
coast of Mexico, State of Quintana Roo, where 
a new planetarium is in its planning stage. It 
will hold an Evans & Sutherland Digistar 5, 
3D system with 6 HD projectors, 11,000 lu-
mens, and a 12-m, 15-degree tilted dome with 
95 seats. This will be the first of its kind in Lat-
in America, and is scheduled to open in May 
2016. As reported in International News in the 
March issue, there are a growing number of 
digital planetariums in Mexico, and E&S has 
been supportive of them.

The United Nations has decreed 2015 as the 
Year of Light 
and Light Based 
Technologies, 
and some plan-
etariums have 
already tak-
en advantage 
of it. The Pueb-
la Planetarium, 
for example, is 
featuring a se-
ries of month-
ly lectures, co-
sponsored by 
the INAOE Na-
tional Institute 
of Optics and 
Electronics.

To celebrate 
the spring equi-
nox, the Tech-
nological Museum Planetarium (Museo Tec-
nológico C.F.E.) carried out several hands-on 
activities, workshops, projection shows, tele-
scope observation of sun spots, and night ce-
lestial bodies it an effort to reach out to chil-
dren and adults, helping them to discover 
astronomy and its relevance in daily activi-
ties.

Australasian Planetarium Society
The Australasian Planetarium Society held 

its annual conference at the Scitech Planetar-
ium in Perth 22-24 February. Perth is a beauti-
ful city to visit and the weather was marvel-
lous. The conference also coincided with the 
end of the Perth Fringe Festival as well as the 
Chinese New Year, so it really felt as though 
the city had put on a party for the delegates. 

The conference was a great success and 
the very busy program included 10 fulldome 
shows, 6 sponsor presentations, 7 non-spon-
sor presentation, visits to the Pawsey Centre 
(a world class supercomputing facility) and 
HIVE (Hub for Immersive Visualisation and 

eResearch), the APS annual general meeting as 
well as the APS 2015 dinner.

For the first time in the history of the APS, 
the conference actively sought sponsorship. 
Sky-Skan Oceania has always been appreci-
ated as a major and active sponsor of the APS 
conference. However, any other sponsor-
ship previously occured on an ad-hoc basis. 
This year, the APS actively approached spon-
sors and it was wonderful to see that all of the 
sponsorship packages were taken up. 

In the future this sponsorship will allow the 
conference to grow even further in its scope 
and range of activities. 

Another benefit was that four of the spon-
sors were able to attend the conference, in-
cluding two who had never attended before. 
This was a great opportunity for APS members 
to meet with these vendors. A lot of APS mem-

bers do not get to IPS conferences, and the APS 
conference is their only point of contact with 
vendors.

The APS has members across Australia and 
New Zealand, which in itself is an enormous 
geographic area. Getting to an APS conference 
can be very expensive; for some members it is 
cheaper to fly to Asia than it is to Perth. 

Consequently the APS provide a travel 
bursary (similar to the IPS) that allows less fi-
nancial-able members to attend the confer-
ence. The scheme is now in its second year. 
This year it was awarded to the only member 
from the Northern Territory as well as two 
members from Sydney. What was particular-
ly pleasing is that two of the three recipients 
were operators of portable planetariums.

There are many, many portable planetar-
iums in Australia, yet they are vastly under-
represented in the APS. It has often been sug-
gested that this is because the APS is geared 
towards the larger fixed planetariums. How-
ever, in our annual activity report from 2014, 

APS: Australasian Planetarium Society members enjoying a brief moment in the sun-
shine at the APS2015 conference. Courtesy of Scitech.

(Continues on page 80)
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IPS Portable Planetarium
Committee Report–2015

This has been another busy year for this 
committee. We have been happy to assist 
IPS members who sent numerous inquiries. 
We are also thankful for those members who 
have volunteered (1) information about their 
portable planetarium activities for publica-
tion in Planetarian and (2) suggestions for im-
provements on the committee webpage.

We have made some additions and correc-
tions to our webpage. Some major changes are 
that the IPS Portable Planetarium Handbook is 
now posted on this page, along with a docu-
ment containing IPS Affiliates’ portable plan-
etarium contacts. 

All IPS Portable Planetarium Committee 
members are available for advice and assis-
tance. However, if people would like to con-
tact someone in their own region, some sug-
gested contacts are very important.

The contest rules for “An Astronomical Ex-
perience in Italy for an American Planetarium 
Operator” and Pages of Stars can also be found 
there. 

Future goals of the committee
We will endeavor to make further improve-

ments to our Committee webpage and strive 
to be a major presence at IPS 2016 in Poland 
through interactive workshops, panel discus-
sions, and papers.

This committee will continue to facilitate 
international collaborations, try to assist de-
veloping nations in starting astronomy pro-
grams with portable planetariums, explore 
the use of digital as well as analog systems to 
present live planetarium lessons in the most 
effective way, and provide opportunities for 
our members to receive professional develop-
ment at regional, national, and international 
conferences.

We are still looking for volunteers to up-
date sections of the IPS Portable Planetarium 
Handbook. It can be accessed and reviewed on 
the committee webpage now. Please contact 
us if you are willing to assist.

IPS members also need to check the web-
site for other posted documents and kindly 
send us any additions, corrections, or sugges-
tions for the committee page. Please also send 

us news and pictures for the committee web 
page and/or for this column. 

News from IPS affiliates:
Australasian Planetarium Society 

(APS): Our contact person for this Affiliate, 
Charles Treleaven, reported, “Journeyman 
Education Services is our outreach division 
working with schools. Because we sold STAR-
LABS throughout Australia, it seemed right 
that we confined our outreach to our home 
State of Victoria. 

“In June next we celebrate 21 years of ser-
vice to Victorian schools. During this time, 
we calculate that we have 
brought the excitement 
of astronomy to about 
750,000 school children. 
That is a record we are very 
proud of.

“Rewards come in more 
than money. At a recent 
teacher’s conference I was 
approached by a science 
teacher. After checking 
my identity, he said ‘It’s 
all your fault!’ I was tak-
en aback, and then he ex-
plained that in Grade 4 
Primary he had attend-
ed STARLAB and I was the 
teacher. That was the day 
he chose a career in astro-
physics, and today he is a 
science teacher at a large 
Melbourne private school. That’s a sin I am 
proud of!

 “Gift to Indonesia: We have actually two 
redundant classic STARLABS and these are un-
der offer as a gift to a science group in Indone-
sia, a country in desperate need of education-
al resources. The science group we are dealing 
with now has the support of the Indonesian 
Space Centre, and we are only waiting for 
the go ahead for science education in mobile 
planetariums to be a feature throughout this 
huge, developing nation. We intend to send 
one of our presenters to show our techniques.”

Charles Treleaven (starlab@tpg.com.au)
Japan Planetarium Association (JPA): 

In answer to a note I sent to Mr. Futami, one 

of our contacts for Japan, Meguru Kamiya re-
sponded, “Mr. Futami, president of Tenmado 
Kobo Co., asked me to reply to your mail.” 

She revealed that a mobile planetarium ini-
tiative was started in Japan by Mr. Kimura, 
president of Tokyo Mobile Planetarium Co., 
Ltd., by using Tenmado’s digital mobile plan-
etarium for schools. She said “Tokyo Mobile 
Planetarium Co. and Tenmado Kobo Co. Ltd. 
have jointly promoted this product to prima-
ry schools. Fortunately, a number of schools 
and event companies are interested in this sys-
tem so that customers are increasing year by 
year.” 

She continued, “Now, we have two new 
local partners: Kansai Mobile Planetarium 
(www.eonet.ne.jp; planetarium@hera.eonet.
ne.jp) and Hokuriku Mobile Planetarium 
(hokuriku-mobile-planetarium.com; info@
hokuriku-mobile-planetarium.com)

“We think the number of mobile 
planetarium systems will increase in the 
future because the big planetarium theaters 
need big budgets for construction and 
maintenance. The reasons are very simple. 
Though there are so many planetariums 
(about 400 in Japan), they are not near for 
most of the schools. We send the operator 
along with the mobile planetarium with an 
inflatable dome and teach basic astronomy 

according to the curriculum. 
“Most of the teachers do not have astro-

nomical knowledge. In addition, the teachers 
are free from many risks to take the children 
to the planetarium such as a traffic accident or 
other dangerous accidents. The setting up of 
the projection system and the inflatable dome 
can be done within 30 minutes by one person. 
The operator and the children are very close 
and the children can ask their questions free-
ly to the operator; this is rather difficult in big 
planetariums because they are mostly operat-
ed by automatic programs or preselected ones.

“We have two digital mobile projection sys-
tems and Mr. Kimura also has two. We have 
two operators and Mr. Kimura has hired one 

ShiAnne Kattner’s visit in the Lumezzane Planetarium. Photo by  Lo-
ris Ramponi
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assistant recently. At this moment, we can 
cover all the requests from schools. Each class 
is around 30 to 40 children and we do demon-
strations four or five times in a day. We have 
around 100 schools as our customers.

“According to our questionnaire survey, 
about 97% of the children are satisfied, so that 
repeat orders are increasing. During the sum-
mer vacation, events for shopping centers, 
cultural centers, etc. are also increasing every 
year. I think more systems and operators will 
be required in the near future.

“We have also sold about 30 sets of our dig-
ital mobile planetarium systems to Japanese 
and Taiwanese customers.”

More information: www.skylight-studio.
jp/aboutus_e.html; Hiroshi Futami (ml99@
skylight-studio.jp) and Meguru Kamiya 
(kamiya@skylight-studio.jp).

Italian Association of Planetaria (IAP): 
Loris Ramponi reported that ShiAnne Kattner 
(see photo on facing page), who was selected 
to represent the American planetarium com-
munity in Italy for 2015, is having a successful 
experience. She has visited Venice, the Dolo-
mite Mountains, Naples (Pompeii), Rome, Pe-
rugia, Assisi, and Brescia and, when he wrote, 
was in Gorizia. I cannot wait to read her re-
port!

The deadline for this contest is 15 
September 2015. To learn more, go to the 
document “An Astronomical Experience in 
Italy for an American Planetarium Operator” 
on the IPS webpage www.ips-planetarium.
org/?page=portablecom. 

Association of Mexican Planetariums 
(AMPAC): Jose Antonio Villalon reported: 
“On November 29, 2014 was held the 6th edi-
tion of the “Noche de las Estrellas 2014” (Night 
of Stars 2014 www.nochedelase-
strellas.org.mx). It is the largest as-
tronomical festival that takes place 
each year in Mexico. 

“Participants came from educa-
tional and scientific institutions, 
astronomy clubs and, of course, the 
planetariums. The latest edition 
was carried out in a total of 58 offic-
es located throughout the country. 
This event is free and is intended 
to bring astronomy to the general 
public.

“Mobile planetariums participat-
ed actively serving thousands of 
people that day.

“In the month of December an 
invitation via email was sent to 
mobile planetariums, that IPS re-
corded in the past, in order to up-
date their data in the IPS directory. We only 
received a response from Zigzag Interactive 
Science Center located in the city of Zacate-
cas, www.cozcyt.gob.mx/zigzag.

“Again we launched the invitation to other 
mobile planetariums in Mexico to get in con-

tact with us and publicize their activities us-
ing the Mobile News section of Planetarian.”

 Jose Antonio Villalon (info@planetarioekbe.
com)

Pacific Planetarium Association (PPA): 
Our contact for PPA, Karrie Berglund, reminds 
us that the Lawrence Hall of Science wrote 
and developed Planetarium Activities for Stu-
dent Success (PASS), a set of 13 modules de-
signed for both experienced and new plane-
tarium instructors. 

This time-tested series provides a wealth of 
ready-to-go lessons, along with practical sug-
gestions for planning and presenting enter-
taining, yet educationally effective, live pro-
grams for students. Originally produced as 
books in printed form with slide-based imag-
es, they are now available in digital format. 

To learn about the PASS series and also some 
free PASS products, go to www.planetarium-
activities.org. On this site you can download 
the Planetarium Educator’s Workshop Guide—a 
guide to theory and practice of audience 
participation planetarium programs, actively 
involving visitors, and making shows both 
entertaining and educational. 

You also can download two free planetari-
um shows, Moons of the Solar System and Mod-
ification to Transit of Venus. 

Another show, Strange Planets, also is 
available for free. You can download the 
script, all visuals, and music. The NASA 
Kepler education and public outreach team at 
Lawrence Hall of Science  and SETI Institute 
collaborated with NASA Astrobiology 
Institute and the Pacific Science Center 
to produce this audience-participation 
planetarium show.

www.planetarium-activities.org/shows/sp
Karrie also sends news from Digitalis 

Education Solutions Inc.. (digitaliseducation.

com): “Digitalis began distributing the 
Planetarium Activities for Successful Shows 
curriculum for Digitarium© planetarium 
systems. A complete set of PASS modules is 
included free with all Digitarium systems 
purchased from January 1, 2015 onward. 
Customers who purchased their system 

before January 1, 2015 can purchase individual 
modules or the complete set.

“Digitalis has also developed Augmented 
Lessons, a new functionality designed to facil-
itate presenting live, interactive lessons such 
as PASS. This is run with a universal console 
interface. Augmented Lessons are in digital 
form, designed to make live, interactive plan-
etarium shows as easy as possible. They enable 
teachers to see the curriculum text on one 
side of their Apple iPad© or desktop comput-
er screen rather than having to fully memo-
rize it. 

“On the other side of the screen are dis-
played media thumbnails or command but-
tons that accompany that section. Teachers 
simply tap or click on a thumbnail to display 
the image or video on the dome, or tap/click 
on a command button to run that command 
or script. Users always have full system con-
trol, so that they can cover a tangential topic 
if desired—a critical capability for truly inter-
active programs.

“Augmented Lessons make teaching live, 
interactive programs a breeze, especially 
for teachers who do not have a background 
in astronomy. Since teachers have the text 
right in front of them, they do not have to 
memorize facts and figures. Teachers are, of 
course, encouraged to learn as much about 
the subject as they can before presenting it.”

d i g i t a l i s e d u c a t i o n . c o m / p r o d u c t s -
augmented-lessons

As an aside: Starry Night Small Dome is 
planetarium software that brings the capa-
bilities of the Starry Night software into the 
dome. The planetarium version of Starry 
Night also is fully compatible with the desk-
top version. If a teacher or student does a proj-
ect using a regular computer, he can then dis-
play the project results in the dome. 

The Digital STARLAB uses Starry Night 
software that has been adapted from the Starry 
Night Elementary, Middle, High School and 
Pro software to provide scripted lessons for 
planetarians in the small dome environment. 

Mobile Planetarium EKBÉ in action at the Night of Stars.  Pro-
vided by Jose Antonio Villalon.

Image of the Augmented Lessons functionality. 
Courtesy Karrie Berglund.
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starlab.com/starry-night-small-dome
Society of the German-Speaking Plan-

etariums (GDP): I was grateful to hear again 
from Matthias Rode, a member of GDP, who 
has been trying to network with mobile plan-
etariums in his region without a lot of suc-
cess. He continues to try, though, and passes 
along any information I give him. He is dili-
gent about keeping in touch with me. 

He reports that he has made some improve-
ments in his dome. He says, “I have been us-
ing a wireless microphone for my shows since 
half a year now and this is something that has 
made the work very much more comfortable, 
especially the work with young children and 
teenagers.

“With my bigger dome (7.3 m) I am using 
two blowers with a wireless remote control 
and a dimmer now that allows me to open 
the zip without creeping under the tent and 
searching for the tethered dimmer. This has 
increased the air flow and the comfort for the 
operator essentially.

“A third theme that I often wonder about 
is the relation between the available area per 
participant in the dome, and the social behav-
ior of the kids. There is definitely a relation, 
but I cannot prove it and I cannot describe 
it in English, too…it makes a big difference if 
you work with 55 or 35 kids in a 7.3m-dome, 
but 35 in a 7.3m-dome is much easier than 
35 in a 6m-dome, especially when you work 
without a microphone!”

I can certainly relate to how much these 
improvements make his job easier!

We then had a discussion about control-
ling behavior in the dome. I was planning to 
do a workshop about this at the Middle Atlan-
tic Planetarium Society (MAPS) conference, so 
I asked what was most challenging for him in 

terms of behavior. 
He replied, “There are two aspects that are 

most challenging about planetarium shows: I 
often offer shows for small schools, and if the 
very small students of 6 years are not taking 
part, it’s too expensive (for the school). So the 
whole grammar school takes part. 

“In the beginning of the school year, they 
do not know when their birthday is and so I 
cannot explain what a zodiac sign is. (See his 
lesson plan below.) Furthermore, it’s really 
hard to reduce the content for first graders.” 

That area is actually my forte, but working 
with very young children is a common prob-
lem that I hear about frequently. Perhaps we 
need some professional development work-
shops dedicated to this topic.

Matthias continued, “It is also challenging 
to find the right balance between too many 
questions and not enough questions. Too 
many questions or comments might break 
my thread. Not enough questions means en-
nui and no vibrancy in the dome.

“Concerning behavior management, I must 
say that we’re working in a hard environ-
ment: we don’t know who talks or where the 
noise is exactly coming from. We are sitting in 
the dark so we don’t see who disturbs. In the 
end we don’t know the name of the bad guys 
so we cannot address them. Thank god, 95% 
of the shows are running without any prob-
lem. But if there are problems, it becomes re-
ally hard.”

I think everyone can relate to this. Matth-
ias explains some of the strategies that work 
for him:
 • turn on the lights and stand in front of the 

group and wait
 • discuss the problem
 • increase the volume of the microphone 

and reduce it when they “get it”
“Sometimes just explaining what is happen-

ing helps: stop the fulldome clip in the very 
beginning and tell them this was a test to see 
if everybody can be quiet. Some people have 
failed, I think. So I put down the volume (you 
can see the display in the projection) and you 
guys pipe down, too! Explain that they may 
laugh, but not shout! “

 Try to activate the audience to ask ques-
tions and think about the lesson. Matthias 
starts with the zodiac because it is person-
al: “Who can see his zodiac sign, and when is 
your birthday? Then, I explain why the sun 
is not in front of their zodiac sign, when they 
are having their birthday and so on.

“If they don’t ask questions, I mostly have 
an addendum like the rings of Saturn or why 
Pluto is no more a planet or something else to 
fill up the time.” 

Matthias shared a sample lesson plan 
(below) with his colleagues in an effort to 
engage them to comment or share. Being 
curious, I translated it by using an online 
translator and asked if I got it right. He replied, 
“As far as I see, your translation is correct. 
“Raumschwindel” is a made-up word that 
goes back to one of the Bauhaus artists. So you 
cannot really translate it but ‘space dizziness’ 
is close to it. Look, it’s the barnburner of my 
show, and that’s why the show ends with it: 
xentromer.de/media/fulldome.”

Matthias Rode <derrode@googlemail.com>

First place Pages of Stars story
In the Pages of Stars contest rules we prom-

ised that the text of the best entry would be 
published in the Mobile News column of  
Planetarian. 

The winner was “The Rabbit in the Moon” 
by Andy Kreyche. 

Time frame Content Learning Outcomes Media

5  minutes Behavior in the planetarium, entering 
the dome tent

Correct behavior during the demonstration

3 minutes Cartoon, “Petty Tyrant” (fly in a jam jar) 
by Alexander Schumann

Eye catcher-paying attention. Fulldome cartoon

10  minutes Stars and planets; the number of stars in 
the universe.

Stars and planets light up the sky. Stars make 
light; planets reflect light. Get a (first) idea of   
the size of the universe.

Fulldome script with Night-
shade; flashlight

10  minutes Constellations and Zodiac; Big and Lit-
tle Dippers

Understand the term “constellation “,
Know their own star sign, distinguish the terms 
“astronomy “ and “astrology.” Learn one or 
two star legends of Greek mythology.

Fulldome script (Nightshade) of 
the Zodiac (zodiac/star sign), 
audio files to star legends

4  minutes Night and day State that Earth’s rotation is the cause of night 
and day

Fulldome script with Night-
shade (day/night Earth) 

3  minutes The orbit of the planets around the sun Get an idea of   the distances in the solar system Fulldome script (solar system)

15  minutes The planets of our solar system Visual Introduction to the 4 inner planets; fo-
cus on Mars mission

Projection with Celestia (script: 
solar system tour)

A Final Treat “Raumschwindel “ (Space Dizziness) by 
Robert Sawallisch (xentromer.de/me-
dia/fulldome)

Dramatic conclusion Fulldome cartoon

Lesson for Students of the 3rd/ 4th Grade

(Continues on page 72)
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Background details provided by Andy. He 
explained, “I have a bear story related to Ursa 
Major (explaining the long tail) that I found 
and adapted, I’ve been telling that story to all 
my third grade groups for the last couple of 
years. I presented it at LIPS this past summer.

“I was asked to do a presentation at my son’s 
former Montessori School (he’s in college 
now) and, without a planetarium to fall back 
on, wanted to try something new. I created 
a Power Point presentation about the moon 
and wanted to tell a story related to one of the 
legends of what people saw in the moon (man, 
woman, toad, Jack and Jill, etc,). 

“I’ve done an Astronomical Society of the 
Pacific’s activity (from their Family ASTRO 
program) for years where short summaries of 
these stories are given for inspiration and fam-
ilies are encouraged to create their own story. 
(astrosociety.org/edu/family/materials/kits.
html)

“Rabbits are a big thing in our household 
because my wife started raising and breed-
ing them for meat. So I decided to look at dif-
ferent versions of the rabbit story from Japan 
and China. Most versions I found had the rab-
bit sacrificing itself to be eaten by the god by 
threatening to throw itself into the fire. 

“I took on making the story appropriate 
for young (roughly pre-kindergarten through 
first grade) students, so I changed the plot 
while trying to stay true to the legend. My 
background is in theater so I use the writ-

An Adaption of a Japanese Folk Tale 
By Andy Kreyche 

Have you ever seen the rabbit in the moon? Maybe you’ve seen 
the man in the moon. But in Japan, children see a rabbit with long 
ears. Every year Japanese people have a celebration. Families gath-
er to look at the moon. And when children ask how the rabbit got 
to the moon, their parents tell an ancient tale that goes something 
like this. 

Once upon a time, most animals disagreed with each other, but 
a monkey, a fox, and a rabbit became the best of friends. The spirit 
of kindness filled them and they decided to live in peace with each 
other.

Every evening these three friends met in a field to share their din-
ner and talk about their day. The monkey told of swinging through 
the treetops, looking for peaches, her favorite fruit. The fox talk-
ed about gathering eggs, because they were his favorite. The rabbit 
spoke very little, but with her big ears, she was a very good listen-
er. The only food she ever found was a few blades of grass. But the 
three friends shared whatever they had. 

One evening, a god looked down from above and saw the animals 
sharing their meal. “I can’t believe this!” said the god. “All of the oth-
er animals disagree with each other. Can these animals be so kind? I 
will test them. Let’s see if they will share their food with a stranger.” 

The next day the god came down to earth dressed like a very 
poor man in an old ragged cloak. The three animal friends found him 
in the field. “Help me,” said the god. “I am so hungry that I cannot 
walk another step.” 

“We will feed you, poor man!” said the monkey, the fox, and the 
rabbit. The monkey and the fox dashed off right away in search of 
food. But the bunny stayed behind, thought for a moment, and then 
asked: “What food will give you the most strength?” 

“My favorite food is apples,” said the god, “but I will be thankful 
for whatever you bring.” So rabbit hopped off to a nearby orchard 
to look for apples. But she couldn’t climb the trees and the only ap-
ples on the ground were rotten. She looked and looked for some-
thing else, but found nothing. “Oh, dear,” she said. “People don’t eat 
grass.” But it was getting dark, so she hopped back to the field with 
just a few blades of grass, feeling very sad. 

When she got back to the field, the moon had risen and she found 
the others already eating. The monkey had brought peaches and the 
fox had brought eggs. “Sir,” said the rabbit to the poor man. “I’m so 
sorry. I couldn’t find apples for you. I’m sure you will not want to eat 
grass after eating delicious peaches and eggs, so I will return home.”

But before the bunny could move, the god threw off his old 
ragged cloak and revealed himself, surprising all the animals. “Fox,” 
said the god, “you showed kindness to a poor man by sharing your 
eggs, and I bless you. Monkey, you gave me the sweetest peaches 
that you could find, and I bless your kindness, too. But you, rabbit, 
I bless you most of all. You took extra time to listen and then look 
for what you knew I would most enjoy. Humans will remember your 
kindness for as long as they have eyes to see.” 

So the god lifted the rabbit up, up, up and placed her on the 
moon. And there she lives today, with her long ears reminding peo-
ple that sometimes, the greatest gift is to listen.  I

Andy Kreyche along with first graders from 
Sacred Heart School in Salinas, California who 
volunteered to play the characters in the sto-
ry of “The Rabbit in the Moon.” Photo provided 
by Sacred Heart School. 

The Rabbit in the Moon 

ten story only as a starting point. It tends to 
evolve the more I tell it.

“I enlist volunteers in the audience to stand 
in for the characters, complete with bun-
ny ears and hats. I try to create more inter-
actions with the rest of the audience, asking 
them questions like, ‘How do old stories start?’ 
(once upon a time) or ‘Are rabbits very noisy 
animals?’ I also cue them to provide certain 
words in the story, like ‘ears,’ ‘listen,’ etc.

When the rabbit is sad I have the student 
playing the rabbit give a sad face, asking the 
audience to say ‘Awwwww’ in unison. I don’t 
ask much of the kids in costume because they 
are a little young to take too much direction. 

“I may, in the future, try to define three ar-
eas (the field, the place the fox and monkey 
go to get food, and the apple orchard) and 
have the characters move to and fro. I do ask 
them, in the course of defining the characters 
food preferences, if they like peaches (mon-
key) or eggs (fox). If they don’t like these, I’ll 
ask them what they do like and insert their 
choices (chocolate, scrambled eggs, pancakes, 
etc.) into the story instead of telling it just as 
written.

“Once I even brought a live rabbit to the 
planetarium to show everyone afterward, but 
that’s not really practical to do very often, and 
some kids may be allergic.”

Thank you so much Andy for your excel-
lent entry and for this extra background in-
formation!  	 	 I
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Seeking What Works                                       
The IPS Education Committee                         

Jeanne E. Bishop
Westlake Schools Planetarium
24525 Hilliard Road
Westlake, Ohio 44145 USA
440-871-5293
jeanneebishop@wowway.com

Two new important efforts of the Educa-
tion Committee have been launched: 

(1) an online survey to gather information 
about the nature of education in planetari-
ums worldwide and 

(2) a collection of videos illustrating the 
teaching of different astronomy and astrono-
my-related topics.

Online survey to learn
planetarium education practices

Based on work by many Education Com-
mittee members, Rachel Thompson and Alan 
Gould have prepared a streamlined planetar-
ium education survey available to all on the 
IPS website. To access the online survey, go to 
the IPS home p at www.ips-planetarium.org, 
or directly to the IPS Education Committee 
p at www.ips-planetarium.org/?page=edcom.

The survey probably will require from fif-
teen minutes to half an hour to complete. It 
includes quick-answer choices as well as re-
quests for descriptive answers. 

Its purpose is to learn the scope of educa-
tional activities at planetariums in different 
settings (museums, public and private schools, 
colleges), with different capabilities (porta-
bles, regular optical-mechanical, fulldome, 
hybrid), and different types and sizes of audi-
ences. Analysis of the responses will allow the 
Education Committee to customize work to 
assist planetarians in a wide variety of educa-
tion situations.

We are particularly interested in how ed-
ucational work at planetariums is matched 
with requirements of local and/or nation-
al science educational standards for different 
levels. And we are very pleased that IPS Pres-
ident Joanne Young views planetarium con-
nections with science, technology, engineer-
ing, and math (referred to as STEM in the U.S. 
and some other countries) as extremely im-
portant.

If you are the one person operating your 
planetarium or a person involved with educa-
tion at a larger dome, please take time to com-
plete this important survey, and please do it 
soon. One response per planetarium would be 
ideal. 

Results of the survey will be incorporated 

into a published analysis in Planetarian. Also, 
the analysis will later appear on the IPS web-
site with a list of those who contributed in-
formation. We all will learn from the answers. 
Again, thank you so much for being involved 
in this effort and for helping the planetarium 
community.

The video collection project
Videotaping one or more of your lessons, ei-

ther in the planetarium or during a lesson that 
supports planetarium visits, is the Education 
Committee’s second major project. Commit-
tee member Oded Kindermann was inspired 
by the Great lakes Planetarium Association’s 
“Live from the planetarium” project (glpa.org/
resources) to suggest collecting this potential-
ly very valuable resource. The committee has 
devised a plan to do this, and Oded and assis-
tants will collect the video and prepare clips 
to place on the IPS website.

The committee is now requesting both 
brief video clips and longer video of lessons 
covering a variety of topics. IPS Affiliate repre-
sentatives are asked to assist the effort by col-
lecting video from members, and should have 
received a letter by now about the video proj-
ect with suggestions on how to disseminate 
information about the project. 

We greatly encour all planetariums to make 
and submit a video before the end of this year, 
although we will continue to collect video 
beyond then. Hopefully, Oded’s team will be 
able to present contributed video in a work-
shop at IPS2016 in Poland. Of course, we will 
give full credit to everyone who submits.

We will use this information in two ways:
To prepare an archive of exemplary video 

featuring astronomy lessons offered in or out 
of the planetarium, to be placed on the IPS 
website; and

To prepare a longer, chained video suitable 
for in-service and pre-service training of plan-
etarians. Oded Points out that although we 
hope to collect many videos of exemplary as-
tronomy teaching, another important benefit 
is the work of IPS members as a team, striving 
toward a common goal. This social effort can 
produce a “magic” camaraderie that unites IPS 
members. This sense of togetherness also sup-

ports the IPS Vision2020 Initiative, led by Jon 
Elvert.

Video Requirements
1. Media formats of .mov or .mp4 are pre-

ferred. If the video is a clip, less than 15 
MB, it can be emailed directly to Oded at 
okindermann@gmail.com. If it is larger, 
it can be posted on the author’s website, 
it can be submitted through an affiliate 
representative, or it can be posted to a 
large file sharing service such as Drop-
box or WeTransfer.

2. The video must cover a particular astrono-
my or astronomy-related topic. It may 
also cover a method of introducing stu-
dents at any level to the planetarium. It 
may be short (5-10 minutes) or longer 
(up to half an hour). Another option is 
to submit a long (30 minutes) video cov-
ering several parts of a planetarium pro-
gram in a chained sequence. Students 
may or may not be present. 

3. An example sequence of topics for 8-year-
olds visiting a planetarium for the first 
time at a location in the mid-Northern 
Hemisphere could be:

• introduction to the planetarium and 
what will be discussed in the lesson, in-
cluding directions;

• appearance of the sun movement with 
speeded rotation in the daytime sky; 

• the nature of the sun and the sun as a 
star;

• sunset and introduction to the night 
sky with stars and any planets;

• illustration of the difference between 
this sky and a sky with light pollution; 

• discussion of characteristics of visible 
planets;

• major constellations of the night sky 
and a myth featuring one constellation;

• speeded Earth rotation at night with the 
appearance (perhaps discovery) of con-
stellation movement;

• discovery of the apparent center of 
turning—the North Star Polaris for the 
Northern Hemisphere and the South 
Celestial Pole for a Southern-Hemi-
sphere location;

• sunrise and conclusion. (Remember, this 
is just an example, and if you prepare a 
long sequenced lesson you should de-
cide on your own situation and topics.)

4. The topic(s) must be within the domain of 
accepted science. No “fringe-science” 
video will be collected.

5. The following written information must be 
supplied with the video: Contact infor-
mation for those producing the video; 
identification of video format; descrip-
tion of what is included on the video: 
concept(s) and length(s), of students and 
level (normal, advanced, or slow learn-

Gathering data and videos about planetarium education

D    Y    N    A    M    I    CD    Y    N    A    M    I    CD    Y    N    A    M    I    C

E x p l o r i n g  E a r t h ’ s  C l i m a t e  E n g i n eE x p l o r i n g  E a r t h ’ s  C l i m a t e  E n g i n e

N A R R A T E D  B Y  L I A M  N E E S O NN A R R A T E D  B Y  L I A M  N E E S O N

C

M

Y

CM

MY

CY

CMY

K

DynamicEarth_8_5x11_WithAwards_Option01.pdf   1   10/21/2013   11:07:46 AM

(Continues on next page)

mailto:jeanneebishop@wowway.com


June 2015     Planetarian  75

D    Y    N    A    M    I    CD    Y    N    A    M    I    CD    Y    N    A    M    I    C

E x p l o r i n g  E a r t h ’ s  C l i m a t e  E n g i n eE x p l o r i n g  E a r t h ’ s  C l i m a t e  E n g i n e

N A R R A T E D  B Y  L I A M  N E E S O NN A R R A T E D  B Y  L I A M  N E E S O N

C

M

Y

CM

MY

CY

CMY

K

DynamicEarth_8_5x11_WithAwards_Option01.pdf   1   10/21/2013   11:07:46 AM



76      Planetarian     June 2015

ers) for whom the presentation is in-
tended; situation for which the lesson 
is intended, i.e. planetarium, classroom, 
observatory session, or other space; and 
preparation of the students: What have 
they studied before this lesson? Is this an 
introduction to this topic?

6. Quality is important: voice(s) should be 
clear, enthusiastic, well-paced and un-
interrupted; the video should be clear, 
bright, and always showing something, 
such as a face, models, the sky (no dark 
scenes or disembodied voices) and the 
picture should be held on a face or mod-
el for a reasonable time (no super-quick 
pans back and forth). Although a script 
is not necessary, we suggest that you 
practice to make your presentation 
smooth without long pauses. A music 
background probably will be distract-
ing, so it is advisable not to have one, 
unless it has a special purpose in the les-
son. Inevitably, a few small glitches will 
occur. That is all right. Remember that 
this is not a show production but a vid-
eo of a teaching situation that should be 
helpful to others. 

7. The recording may be in any language, but 
please supply a written translation in 
English. We will place captions of key 
points at the bottom of the video screen.

Of course, the methods used and depth of 
discussion must vary with the and types of 
students. Some topics have explanations that 
require high-level physics or math for full un-
derstanding. Many topics that have an Earth-
based view component can be presented in 
the planetarium at an early age, although 
young students cannot yet completely under-
stand the concept. 

For example, the Earth-based view of the 
changing sun path can be learned by students 
at about 7-8. These students also can learn the 
from-outer-space view of the seasons, such as 
one provided by an orrery having the Earth 
with an inclined axis and the sun. However, 
most young learners will not be able to inte-
grate the two views to completely understand 
the seasons concept. This integrated under-
standing, called a “projective concept,” is diffi-
cult for many older learners as well. 

I discovered some years ago that only a few 
13-year-old students , those who possessed in-
nate advanced spatial ability (determined by 
administering a separate spatial test), were 
able to learn the projective concepts of sea-
sons and lunar phases. (Ph.D dissertation: The 
Development and Testing of a Participatory 
Planetarium Unit Emphasizing Projective As-
tronomy Concepts and Utilizing the Karplus 
learning cycle, Student Model Manipulation, 
and Student Drawing with Eighth Grade Stu-
dents, Jeanne E. Bishop, University of Pitts-
burgh, 1980). 

Suggested Topics for a Video Presentation
1. The celestial sphere and its points and circles. (age 10 and up)
2. Azimuth and altitude; the horizon-based system of location (10 and up)
3. Earth rotation; day and night (6 and up)
4. Dark sky; light pollution (5 and up)
5. Earth revolution, seasons. Changing sun path (rise and set azimuth and noon altitude, day length 
for a particular latitude at the start of each season (7 and up) ; changing constellations with the 
seasons (9 and up).
6. Constellations: seasonal at a particular latitude; circumpolar stars. (5 and up)
7. The sky at different latitudes: different daily sun paths; the midnight sun and polar night; differ-
ent daily star, moon and planet paths. (10 and up)
8. The sky at different latitudes: parallel sphere of Earth rotation (poles),vertical sphere of Earth 
rotation (equator) and oblique sphere of Earth rotation (mid-latitudes); different constellations 
visible (10 and up)
9. Lunar phases (7 and up) and motions (10 and up)
10. Lunar and solar eclipses (10 and up)
11. Planet positions (6 and up), motions and configurations (10 and up) 
12. Star magnitude (10 and up) and colors (6 and up)
13. Local time and zone time, with longitude and latitude (10 and up)
14. Right ascension and declination (equatorial based system of location)(14 and up)
15. Sidereal time (14 and up)
16. Celestial navigation: modern and historical (14 and up)
17. Precession (14 and up)
19. Historical events and the appearance of the sky at those times (8 and up)
20. Comets, meteors and meteor showers (6 and up)
21. Auroras (5 and up)
The following topics are ones that would particularly benefit from the fulldome environment. All 
topics in the list above and the lists below will benefit from three-dimensional models and aux-
iliary visuals.
22. Historical ideas of the universe: geocentric, heliocentric, Tychonic (14 and up)
23. Size of the universe: history of ideas, light time, parallax, Cepheid variables, standard can-
dles (14 and up, although limited scale, such as relative sizes and distances within the solar sys-
tem, can begin at 7)
24. The Big Bang: changes in the early universe, expansion of the universe, how we know Big Bang 
occurred and when (14 and up)
25. Dark matter (14 and up)
26. Dark energy (14 and up)
27. Physical features of the sun, planets, dwarf planets, moons, asteroids, meteoroids. (6 and up)
28. Important historical and current space programs (8 and up)
29. Exoplanets: methods of discovery; the Kepler program; what learned; speculations on life else-
where (10 and up)
30. Physical features of different stars (10 and up)
31. The H-R Diagram (14 and up)
32. Stellar evolution (different mass stars) (10 and up)
33. Supernovae (types) (10 and up)
34. Black holes/neutron stars/pulsars (10 and up)
35. Galaxies: differences, origin and evolution, quasars (14 and up)
The following are basic science, engineering, and technology topics important to astronomy. One 
or more might be taught with an astronomy topic. Alternatively, a couple of the following top-
ics might be taught together.
36. Scientific method (10 and up)
37. Electromagnetic spectrum: waves, wave speed, wave energy, atmospheric Interaction; in-
verse square law; Doppler shifts of approaching and receding sources (12-14 and up)
38. Spectra: how produced; information (14 and up)
39. Nature of gravity, Newton’s laws of forces, four forces of the universe (14 and up)
40. Relativity and relativistic effects (14 and up)
41. Telescopes: types, how they work, powers, history, how telescopes have changed understand-
ing (10 and up)
42. Satellites and orbits, space probes and trajectories (14 and up)
43. Atoms, elements, origin of H and He in the Big Bang and other elements in aging and explod-
ing stars (14 and up)
44. Nuclear fusion (within aging stars) (14 and up)
45. Nuclear fission (radioactive elements created in supernovae; provide ways to date events) 
(14 and up)
46. Geologic time and history (10-12 and up)
47. Evolution (biological) (12-14 and up)
48. Pressure and temperature Relationships (14 up)
49. Gravity and pressure relationships (important to stable and unstable stars) (14 up)
In spite of its length, this is not an exhaustive list of possible astronomy and astronomy-related 
topics. You may want to teach a lesson on classical or another culture’s mythology applied to sky 
objects or music inspired by planets , other sky bodies, and sky motions. Many disciplines, includ-
ing mathematics, history, geography, and perceptual psychology can be linked with astronomy in 
all types of planetariums. The possibilities seem endless in fulldome planetariums.
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Book Reviews                                

April S. Whitt
Fernbank Science Center
156 Heaton Park Drive NE
Atlanta, Georgia 30307 USA
april.whitt@fernbank.edu

Starlight Detectives: How
Astronomers, Inventors, and

Eccentrics Discovered the
Modern Universe

Alan Hirshfeld, Bellevue Literary Press, 2014 
Reviewed by Francine Jackson, Universi-

ty of Rhode Island Planetarium, Providence, 
Rhode Island, USA.

Everybody loves a good mystery, especial-
ly those from the late 19th/early 20th centu-
ries, a la Agatha Christie or Sir Arthur Conan 
Doyle, where the progression from prob-
lem—usually a murder—to solution is very 
well thought out and the resolution follows; 
you just have to follow the clues. In this case, 
though, the mystery involves the problem of 
increasing astronomical knowledge: How to 
learn more than just our eyes can allow us to 
know. 

We are first introduced to the new inven-
tion of photography, from the painfully long 
exposures of Daguerre—and the simultaneous 
work with collodion—to the advent of plates 
and film. Each step in filled with the personali-
ties of the varied and sometimes really unique 
inventors and dabblers in the new venue. 

And, then, once the new, eye-opening pic-
tures were admired, more information was 
required: What were they seeing? Was there 
any way to enhance their knowledge of the 
compositions of celestial bodies? Early in-
troductions into the world of spectroscopy 
had been heard of—could this have any rela-
tion to astronomy? And, then, of course, once 
this progression had proven possible, a logical 
continuation was increasing the sizes of the 
telescopes upon which to place these spectro-
scopes. 

Also, the world of bigger and better tele-
scope design led to the discussion of refractor 
or reflector. After the construction of the gi-
gantic 40-inch Yerkes facility, questions came 
as to could this be an upper limit in refract-
ing telescopes. Enter George Ellery Hale, who, 
after being responsible for the Williams Bay 
masterpiece, realized that perhaps the West 
Coast, California, for instance, might be a bet-
ter location for bigger and better—and, conse-
quently, reflecting type instruments. 

From his diligence in insisting that Mount 
Wilson would be a perfect home for a 60-inch, 
and then a 100-inch, telescope, Hale was then 
able to hire people who changed the face of 

the universe, most notably, Milton Humason 
and Edwin Hubble. 

I had picked up this book because Alan 
Hirshfeld, who has written several historical 
books of scientific interest, was scheduled to 
speak on it in my neighborhood. I’m very glad 
I did. This book takes us through each incred-
ible person’s contribution to the science we 
all love, and the unbelievable work needed to 
get us to where we are now. It is rather long, 
but, quite honestly, you won’t notice. It’s very 
good. Enjoy it.

The Cosmic Cocktail:
Three Parts Dark Matter

Katherine Freese, Princeton University Press, 
2014

Reviewed by Bruce L. Dietrich, Wyomiss-
ing. Pennsylvania, USA

While the very title sets the stage for celes-
tial mixology, the call for three parts of dark 
matter has us scouring the corners of the li-
quor cabinet for the invisible main ingredient. 
Shaken or strained, this mysterious substance 
requires a top shelf bar-tender to explain its pi-
quancy. Fortunately this explanation is in the 
hands of a master. 

 Katherine Freese is a free-spirited theoret-
ical physicist who recently became director 
of Nordita, the Nordic Institute for Theoreti-
cal Physics in Stockholm. Her personal prose 
is clear, insightful, and charming. She pro-
vides history, context, and up-to-date data on 
nucleosynthesis, galactic geometry, and fun-
damental particles, all in an understandable 
manner. Everybody and everything, from 
Fritz Zwicky to WIMPS, is subject to her spot-
on explanations.

Excellent illustrations and photographs are 
found throughout, some with a perspective 
one would commonly see either in Nature or 
Vogue. Much of this work is biographical; it 
celebrates discovery, both personal and scien-
tific. It is both an informative and encourag-
ing read. 

Exploring Mars: Chronicles from a 
Decade of Discovery

Scott Hubbard, The University of Arizona 
Press, 2011

Reviewed by Francine Jackson, Universi-
ty of Rhode Island Planetarium, Providence, 
Rhode Island, USA.

It’s not often you get a book about anoth-
er planet that turns out to be basically a dia-
ry of the struggle to get there. So it is with this 
one, which is the story of Scott Hubbard’s first 
steps into the Mars 
Czar appointment 
and his work, en-
compassing all as-
pects of the Martian 
flight, from origi-
nal concept, to the 
myriad programs, 
both successful and 
scrapped, to the de-
cisions necessary to 
carry out whatever 
trips were approved.

Scott Hubbard 
was manager of the Lunar Prospector mission 
and working on establishing NASA’s Astrobio-
logical Institute when both the Mars Climate 
Orbiter and Mars Polar Lander had their disas-
ters at Mars. 

It was realized that one person, a point man, 
was necessary to collate all the varied organi-
zations needed to have both successful Mar-
tian flights and someone responsible for de-
termining what those flights encompass. 

For example, it had been decided in the 
early 2000s that there would be a sample re-
turn mission that decade, although the actu-
al thoughts behind such a monumental idea 
didn’t seem to be totally worked out. Hubbard 
not only became the man who decided what 
would and wouldn’t happen, he became the 
whipping boy for denying many of the gran-
diose missions that had been proposed.

With flight windows only every two years, 
it was a struggle to make sure every opportu-
nity was taken, even though the actual mis-
sion sometimes wasn’t what some of the 
teams wanted. Hubbard built a “ladder” of 
missions, a progression to the red planet that 
would make sense to as many team members 
as possible. 

The culmination of his time in his position 
was the 2001 Mars Odyssey—guess where the 
name came from—which led to the twin rov-

(Continues on page 80)
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ers Spirit and Opportunity, two of the most 
enduring craft ever to land on another planet. 

From the early days of Martian exploration 
to the words of an insider willing to take us 
through every aspect of mission design, the 
politics of flight, the budget squeezing, the in-
ternational travel and subsequent flesh-press-
ing, Hubbard makes sure we know exactly 
how we get to Mars, and what the future of 
planetary travel involves.

Because I had originally thought Explor-
ing Mars was just another timeline of getting 
there, it was refreshing to learn the human 
side of NASA and the major decisions required. 
This is a great way to learn how hard it is to get 
off the Earth. Hope you enjoy it. 

The Cosmos: Astronomy in the 
New Millennium (4th Edition)

Jay M. Pasachoff and Alex Filippenko, Cam-
bridge University Press, 2014

Reviewed by Bruce L. Dietrich, Wyomiss-
ing, Pennsylvania, USA.

It was a cold and cloudy February night 
with nary a star to be seen. A small cluster 
of astronomy students was huddled145 km 
north of Winnipeg trying to assemble tele-

scopes and cameras 
at 40 degrees below 
zero in anticipation 
of the next day’s to-
tal solar eclipse. 

The location was 
ideal: the very cen-
ter line of the center 
line. 

However, the sky 
was impenetrable, 
and the students’ dis-

appointment was palpable. Several astrono-
mers and planetarium colleagues were pres-
ent and all heard a singular voice saying that 
what appeared to be dense cloud cover was re-
ally a wonderfully intense auroral display. 

That voice was that of a brilliant teacher 
who understood students as well as astronom-
ical research. More than 35 years and many 
books later, his latest college text is happily 
resident in my library. 

Jay Pasachoff is the Field Memorial Profes-
sor of Astronomy at Williams College. This 
text is in collaboration with Alex Filippen-
ko, professor of astronomy at the University 
of California. 

Together they have written an amazingly 
complete, accurate, understandable text. Over 
the past fourteen years it has been refined and 
updated to an unrivaled level of excellence 
in the English language. It stands as a beauti-
ful, effective, and most importantly, interest-
ing foundation for any introductory astrono-
my course.     I

Further, at a meeting of Ohio planetarians 
on April 11, 2015, at Bowling Green State Uni-
versity, Host Dr. Dale Smith noted that most 
of his college students do not learn the pro-
jective concept of seasons. The difficulty that 
students have in forming projective astron-
omy topics is something for us all to keep in 
mind as we plan our lessons. It should be not-
ed that research is beginning to show that 
using optimal methods in fulldome plane-
tariums may accelerate the acquisition of pro-
jective concepts by young students. 

If you are teaching gifted or slow-learn-
ing special students, the minimum levels giv-
en below are not appropriate. Also, there may 
be some cultural differences in suggested ap-
propriate due to formal and informal back-
grounds. The given recommended ages are de-
termined by some research, much experience 
with students in the U.S., and extrapolations 
based on Piaget’s studies of the development 
of spatial and logical-thinking ability. New re-
search projects which test these recommen-
dations for understanding each topic within 
specific environments (including fulldome 
planetariums) and different worldwide loca-
tions are needed.

The long list of topics given here may seem 
like parts of an in-depth basic astronomy 
course, but we hope that it will help you se-
lect just one or a few that you feel you teach 
well. Assemble the materials needed, inside or 
outside of a planetarium, practice your deliv-
ery, and practice filming some of your presen-
tation. Then film your video and play it be-
fore submitting it. Some i-phones can take 
excellent pictures in lowlight conditions, so 
you may want to film your video complete-
ly or partly in the planetarium, but a planetar-
ium location is not necessary. 

I hope that you are excited by the pros-
pect of sharing one or more of your best as-
tronomy teaching situations. I am very excit-
ed about the opportunities that this project 
has for learning from one another. Remember 
that we plan to make exemplary video clips 
of astronomy topics available online, for all of 
us to see. 

What Oded 
and the Educa-
tion Commit-
tee will be able 
to do depends 
on you. Please 
help make this 
project suc-
cessful. Build 
the “magic” of 
a successful IPS 
project and Vi-
sion2020. I be-
lieve that a fur-
ther possible 

benefit of your making a video is personal: 
as you put forth special effort to prepare and 
present your video lesson, your own teaching 
techniques are enhanced. 
Planetarium Research

A third area of interest of the IPS Education 
Committee is planetarium research. I am very 
happy that Julia Plummer, Shannon Schmoll, 
Chrysta Ghent, and Ka Chun Yu, at my re-
quest, have prepared an article for this issue 
of Planetarian that describes possible types of 
planetarium research and considerations, tips, 
and resources for engaging in planetarium re-
search. (See page 8 ) I believe that this excel-
lent work will serve for many years as an im-
portant reference for all who consider doing 
planetarium research. A huge thank you to Ju-
lia, Shannon, Chrysta, and Ka Chun.   I

(Books, continued from page 78)

one comment from a portable planetarium 
operator really struck a chord. 

Jamie Maslen from the Planetarium Educa-
tion Group wrote: “The last APS meeting gave 
us exposure to more content opportunities as 
well as an opportunity to meet and learn from 
other practitioners and operators in the plan-
etarium community. The willingness of all to 
share ideas is a credit to the type of people in 
this industry as well as shows the benefit of 
the APS community.”

The APS is now focussing on different ways 
in which it can welcome more portable plan-
etariums into the society and looking into 
ways it can offer more to them.

For the third year in a row, the APS produced 
an APS Members Activity report. This report 
received contributions from 16 APS members 
and is 44 pages long. It contains a huge number 
of photographs and is a fantastic document re-
cording all of the incredible and diverse activ-
ities of the APS. While, each year it takes enor-
mous effort to get the APS members to write 
their reports, the final result is always well 
worth the effort.    I

(Seeking  What Works, continued from page 76)

(International, continued from page 66)
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Keith Johnson
Edelman Planetarium
Rowan University
Glassboro, New Jersey
khjalmarj@gmailo.com

I like to involve my grade-schoolers kines-
thetically when possible. So when I let the sun 
go down (I always introduce the sky in day-
light), the sky doesn’t get black. Two reasons: 
there is a waxing gibbous moon in the sky, 
and there is light pollution from Philadelphia. 
Learning opportunities! 

So I complain that the sky isn’t darker. 
“What’s lighting up the sky?”
“The moon!” 
“OK, let’s turn off the moon.”
To turn off the moon, I tell them we’re go-

ing to add a light switch. I put a graphic of 
a pull chain on the side of the moon. “Put 
your hand on the chain. When I count three 
and say ‘pull!’, pull the chain to turn off the 
moon.” 

When they do, I briefly show a longer 
chain, then turn off the moon and chain. The 
sky gets a little darker.

“There’s still something lighting up the sky! 
Look around: where is the light the bright-
est?” 

It’s up in the north; I then tell them it’s Phil-
adelphia, and briefly mention light pollution 
sources (street lights, billboards, car headlights, 
traffic lights, people carrying flashlights). 

“OK, we need to turn off all the lights. Imag-
ine we have a giant light switch” and I put up 
an image of a normal wall switch, in ON po-
sition. 

“Put your hand on the switch. I’m going to 
count to 3, and after I say ‘3’ I want you all to 
turn off the lights. And say ‘click’ when you 
do it! All right: 1, 2, 3, click!” 

The switch goes briefly to OFF position be-
fore vanishing. At the same time I turn off the 
city light pollution, and let the stars come up 
to full. I also unobtrusively turn off the Row-
an panorama I’ve been using. 

All of a sudden they see 3000 stars (or more, 
if I’ve turned the stars up more than usual, but 
that’s really cheating). It’s a nice effect.

I’ve put copies of the images of the four 
kinds of switches (pull chain and wall switch, 
on and off) plus the moon image I use in my 
Dropbox folder, in case it might be of use to anyone as goofy as I am. You can find it at 
www.dropbox.com/sh/92keslpl8d6a64c/74AK54kLy9     I

How we do it                                                   
Tips and tricks to share

Kinesthetics for the grade-schoolers
(3312) Pedersen = 1984 SN
Discovered 1984 Sept. 24 by K. Augustesen, 

P. Jensen and H. G. Fogh Olsen at Brorfelde.
Named in honor of Bodil and Helge Pedersen, 

who have made a great contribution to the 
popularization of astronomy in Denmark 
by donating a planetarium (to be erected 
in Copenhagen) to the Danish people.

 
(3291) Dunlap = 1982 VX3
Discovered 1982 Nov. 14 by H. Kosai and K. 

Hurukawa at the Kiso Station of the Tokyo 
Astronomical Observatory.

 Named in honor of Larry Dunlap, research as-
sistant at the Lunar and Planetary Labora-
tory who has published lightcurves of as-
teroids and is now teaching high-school 
and other students the beauty of astrono-
my at the Flandrau Planetarium. Named in 
accordance with a proposal by T. Gehrels 
that naming rights for (3291) and the Palo-
mar discovery (3290) be interchanged, so 
that this and the following three names can 
be in sequence.

 
 (3201) Sijthoff = 6560 P-L
 Discovered 1960 Sept. 24 by C. J. van Houten 

and I. van Houten-Groeneveld on Palomar 
Schmidt plates taken by T. Gehrels.

 Named in honor of Albert Georg Sijthoff, 
publisher, owner of the former Zeiss plan-
etarium in The Hague and first president of 
the board of the Omniversum space the-
ater there. Through his lifelong efforts he 
greatly contributed to the popularization 
of astronomy in the Netherlands. He played 
a key role in founding Omniversum, the 
main center in the Netherlands for the pop-
ularization of science in general and astron-
omy in particular.

 
 (3766) Junepatterson = 1983 BF
 Discovered 1983 January 16 by E. Bowell at the 

Anderson Mesa Station of the Lowell Ob-
servatory.

 Named in memory of June C. Patterson (1923-
1988) of Sierra Vista, Arizona. She and her 
husband David were well-known amateur 
astronomers. Through their volunteer work 
with astronomy clubs and the Flandrau 
Planetarium in Tucson, the Pattersons in-
spired many young people to pursue inter-
ests in astronomy. Name proposed by J. V. 
Scotti and D. H. Levy.

Become a member of IPS 
at www.ips-planetarium.org

https://www.dropbox.com/sh/92keslpl8d6a64c/74AK54kLy9
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An endangered reef, 

   two fish on a mission!
a lunar riddle, 

the most-watched planetarium adventure worldwide

New award 2015!

in 4K and 3D www.reef-distribution.com

a production of
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emotional education
By Sharon Shanks
From compiled reports and websites

The International Year of Astronomy in 
2009 was a great time for planetariums across 
the globe to work together, share programs, 
think creatively, and educate everyone we 
could reach.

The International Year of Light (and Light-
based Technologies) this year is just as ex-
citing, and then some. After all, what do as-
tronomers really study with their orbiting 
telescopes, giant mirrors, adaptive optics, and 
ccds? Light, of course.

In proclaiming an International Year focus-
ing on the topic of light science and its appli-
cations, the United Nations has recognized 
the importance of raising global awareness 
about how light-based technologies promote 
sustainable development and provide solu-
tions to global challenges in energy, educa-
tion, agriculture and health. 

Light plays a vital role in our daily lives and 
is an imperative cross-cutting discipline of sci-
ence in the 21st century. It has revolutionized 
medicine, opened up international commu-
nication via the Internet, and continues to be 
central to linking cultural, economic and po-
litical aspects of the global society.

IYL also celebrates noteworthy anniversa-
ries in 2015—from the first studies of optics 
1,000 years ago to discoveries in optical com-
munications that power the Internet today.

In addition to explaining why light mat-
ters and providing education in areas such as 
lasers, light sources around the world, optics, 
and light in nature, art and culture, and in life, 
The IYL provides separate strands that focus 
on Cosmic Light and Light for Development.

Use those great IYA resources
Two of the resources developed for IYA-

2009 are applicable to and valuable for IYL-
2015, including the Galileoscope and the As-
tronomical Society of the Pacific’s Discovery 

Guides, to name just two.
Originally developed by a 

team of educators and astrono-
mers as a cornerstone project for 
IYA, the Galileoscope is back to cele-
brate the International Year of light, 
providing a focus on the Cosmic Light 
initiative. The Galileoscope is an inex-
pensive and high-quality refracting tele-
scope kit inspired by the scope that Galileo 
Galilei originally used to make his revolution-
ary observations over four hundred years ago. 

More than 225,000 Galileoscope kits have 
been distributed in more than 100 coun-
tries for use in science teaching and public 
outreach. Special IYL 2015-branded kits are 
now available for purchase and for donation 
through the Telescopes4Teachers (T4T) pro-
gram.

 The Galileoscope also comes with an edu-
cational kit, and there are other related profes-
sional development programs for educators 
that use this scope as a basic for lessons in as-
tronomy and optics. 

Galileoscopes can be ordered wholesale by 
the case of six for US $150 ($25 kit) plus ship-
ping. Individual kits are available from the re-
tailers listed on the Galileoscope website at 
galileoscope.org.

Under the strands of light
Under the Cosmic Light strand, topics in-

clude Einstein Centenary, which highlights 
Einstein’s 1915 theory of general relativity 
(specifically, how light was at the center of the 
structure of space and time); Dark Sky Aware-
ness; A Universe of Images, a gallery of simply 
stunning images; and The Big Bang, which cel-
ebrates the 50th anniversary of the discovery 
of the cosmic microwave background.

Especially of interest to educators, of course, 
is the hands on involvement section, with 
links to a spectrum of activities.

The Astronomical Society of the Pacific 
produced 12 Discovery Guides, one for each 
month, for IYA. Take your Sharpie, make a 
couple of minor changes in name and year, 
and viola! You have guides ready to go for IYL. 
The topics: telescopes and space probes, the so-
lar system, observing at night and during the 
day, galaxies, the sun, star clusters, black holes, 
rocks and ice in the solar system, planets and 

moons, the fate of the universe, the lives of 
stars, and discovering new worlds.

You can find them all at www.astrosociety.
org/iya/guides.html.

Discover with the Night Sky
Network

If you’re not done with discovering, there’s 
a new generation of guides available through 
the Night Sky Network, a coalition of amateur 

astronomy clubs that bring the science, tech-
nology, and inspiration of NASA to the gen-
eral public.

Called the Discover the Universe Guides, 
available at nightsky.jpl.nasa.gov (go to out-
reach resources), each contains a story about 
that month’s theme, an observing target, a 
“try this” and other activities.

Special “red” editions also are available to 
be viewed with a red overlay to preserve night 
vision.     I

www.light2015.org

Celebrating the
International Year of Light

http://galileoscope.org/
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An endangered reef, 

   two fish on a mission!
a lunar riddle, 

the most-watched planetarium adventure worldwide

New award 2015!

in 4K and 3D www.reef-distribution.com

a production of
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Waxing New                                                                                                    
An eclectic collection about planetariums, products and people

Compiled by Sharon Shanks

New resource guides available
It’s never too early to be prepared, and the 

Astronomical Society of the Pacific has an-
nounced the availability of a new educational 
resource about eclipses in general the 2017 to-
tal solar eclipse in particular. You can find it at 
www.astrosociety.org/eclipse2017.

Also available are new resource guides in 
the Unheard Voices series, “The Astronomy of 
Many Cultures” and “Women in Astronomy,” 
which both can be found at: multiverse.ssl.
berkeley.edu/Learning-Resources/Educator-
Resource-Guides.  The guides are from Multi-
verse, “a center of multicultural science edu-
cation to support diversity in earth and space 
science” at the University of California: Berke-
ley. The center partners with a wide variety of 
associations dealing with education research, 
government agencies, schools and school dis-
tricts, science centers, planetariums, muse-
ums, universities, and youth service providers.

If science fiction is your interest, then 
there’s also an updated guide to interesting 
science fiction stories with reasonable astron-

omy and physics, available at: www.astroso-
ciety.org/scifi.

 
First Spitz Institute scholarship

The first Spitz Institute Student Scholar-
ship, which covers the cost of the annual edu-
cational workshop 
held at the Spitz 
headquarters in 
Chadds Ford, Penn-
sylvania, has been 
awarded to Derek 
Anderson, a senior 
at James Madison 
University in Harri-
sonburg, Virginia.

Derek is major-
ing in math, with a 
minor in astrono-
my. He started his education at The Universi-
ty of Mary Washington (Fredericksburg, Vir-
ginia) before transferring to JMU his junior 
year. At JMU's John C. Wells Planetarium, he 
has worked to translate his passion for sharing 
knowledge into practical skills in education. 

Downloadable showpieces
James Mullaney’s 1998 book Celestial Har-

vest: 300-Plus Showpieces of the Heavens for 
Telescope Viewing and Contemplation, is still 
available in hardbound and paperback ver-
sions. And the gist of the book, the roster of 
the 300 showpieces, now also is available for 
download. Go to /HistoricalAtlas.com/myarc/
imgx/Celestial_Showpiece_Roster.pdf to 
check it out.

Mullaney, the former curator of Exhibits 
and Astronomy at Pittsburgh’s (Pennsylva-
nia) original Buhl Planetarium and Institute 
of Popular Science, continues as an astrono-
my educator, writer, lecturer, and consultant.

The target objects are arranged in alphabet-
ical order by constellation.

New Hamilton award winner
Sydnee G. Hamrick, a student at Purdue 

University, has been awarded a 2015 Hamil-
ton Planetarium Scholarship.

The Planetarium Scholarship Fund was ini-
tiated in 2011 to encourage talented and capa-
ble students to enter the planetarium field as 
professionals, with the aim of bringing a great-
er understanding of space and the universe to 
the American public. 

The one-year scholarships are renewable 
and  include a paid one-year membership in 
professional organizations in the planetarium 
field. Scholarships awarded range between 
$1,000 to $5,000 per year, depending on the 

Look mom, I won two! John French, planetar-
ium program assistant at the Abrams Planetar-
ium, Michigan State University, East Lansing, 
helps Paige Waterman play “Wheel of Astron-
omy” at science night at Beagle Elementary 
School. Players can spin the wheel and win a 
glow-in-the-dark star if they answer a question 
based on the category the wheel selects. Photo 
by Kelly Waterman.

Derek Anderson

Sydnee Hamrick

merit of the application and the number of 
applicants each year. These scholarships are 
open to all Unit-
ed States citizens 
or legal residents 
attending accred-
ited education-
al institutions in 
the United States 
or possessions. 

Those in-
terested in be-
ing considered 
for a scholar-
ship must com-
plete an application form, available online 
at planetariumscholars.webs.com, by email 
from tham153@hotmail.com, or by regular 
mail from Hamilton Planetarium Scholarship 
Fund Inc., 153 Arlo Road, Staten Island, New 
York 10301.

New face at Sky-Skan
Sky-Skan has a new face in its content de-

partment: Julie Eckmann, the new manager 
of content sales and marketing. She is work-
ing with Annette Sotheran-Barnett and Nora 
Leonardo in show sales and distribution. 

She is the new point of contact for show 
pricing, and can be reached at jeckmann@
skyskan.com, sales@skyskan.com or (+1) 603-
880-8500.      I

Well Honored: Suhas B. Naik-Satam, scientific 
programme coordinator at the Nehru Planetar-
ium in Mumbai, India, has been honoured with 
the Pillar of Hindustani Society Award–2014-15 
in the area of Astronomy Awareness by the 
Trans Asian Chamber of Commerce and Indus-
try. 
The award ceremony was held at the hands 
of Mr. Hualong Yan, Deputy Consul General of 
China, on February 24, 2015. 
Naik-Satam started his professional scientif-
ic career at the planetarium in Mumbai in Sep-
tember 1985 after graduating with a degree in 
physics. He has been involved in the produc-
tion of more than 20 planetarium shows and, 
among his many public outreach activities, 
has conducted “Planetarium on Wheel” pro-
grammes in around 200 villages and townships 
outside Mumbai.

Suhas Naik-Satam, left, and Hualong Yang

mailto:sharon.shanks@gmail.com
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Billionaire funds major projects
There’s a monster in Miami, Florida, a Spitz 

Space Transit Planetarium that delighted au-
diences and was beloved of a television leg-
end. Under a 65-ft dome that sheltered 231 
seats, the Miami Planetarium opened in 1966. 
It was home to Jack Horkheimer’s Star Gazer, 
the first weekly television series on naked-eye 
astronomy.

The nearly 50-year reign of the Space Tran-
sit Planetarium is coming to an end, however, 
as construction work is underway on the new 
Patricia and Phillip Frost Museum of Science, 
which will  house the new Patricia and Phillip 
Frost planetarium.

The former Miami Science Museum, which 
contains the planetarium, the Weintraub Ob-
servatory, a sea lab, and the Falcon Bache-
lor Bird of Prey Center, is being transplanted 
from its current location to Bicentennial Park 
in downtown Miami. The Perez Art Museum 
also is being located there.

Construction began with a ground break-
ing in February 2012; the grand opening is ex-
pected in 2016.

Miami Beach billionaire Dr. Phillip Frost, 
CEO of Opko Health, and his wife, Patricia, do-
nated $35 million to name the museum, and 
recently gave another $10 million to support 

the planetarium. Frost is one of the richest 
people in South Florida.

The new planetarium will have 250 seats 
and an 8K projection system.

Google gives to Lick Observatory
Google Inc. has given $1 million to the Uni-

versity of California’s Lick Observatory, Mt. 
Hamilton, California, in what astronomers 
hope is the first of many private gifts to sup-
port an invaluable teaching and research re-
source for the state.

The unrestricted funds, spread over two 
years, will go toward general expenses, aug-
menting the $1.5 million the UC Office of the 
President gives to operate the mountaintop 
observatory for the 10-campus UC system.

“This is very exciting,” said UC Berkeley as-
tronomy professor Alex Filippenko, who has 
been beating the bushes for funds to operate 
the observatory after UC support dropped as a 
result of the recent recession.

“Astronomy is the ‘gateway science’—kids 
are enthralled by cosmic discoveries, spectac-
ular images, and far-out concepts, which can 
inspire them to pursue technical fields such 
as applied physics, engineering and computer 
science,” Filippenko said. “So there’s a real op-
portunity to make a difference, through the 
research, education and public outreach we 
do at Lick Observatory.”   I

Philanthropy supports Miami planetarium and Lick Observatory

Artist’s conception of the new planetarium.
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Polaris is a story
about a traveling penguin

and a funny bear wondering
why the night is so long at the

South and North poles.
Addressing astronomical concepts 
such as the tilt of the Earth’s axis,

planetary types and ice in the Solar
System, the show also introduces 

key elements of the scientific
method - 29 minutes
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(4726) Federer = 1976 SV10
Discovered 1976 Sept. 25 at the Agassiz Sta-

tion of the Harvard College Observatory.
Named in honor of Charles A. Federer, Jr., 

founding editor of Sky & Telescope. In Janu-
ary 1940, Federer became editor of The Sky, 
a monthly popular astronomy magazine 
published since 1936 by the Hayden Plane-
tarium in New York City.  In November 1941, 
The Sky was combined with a similar publi-
cation, The Telescope, which was founded at 
Perkins Observatory in 1931 but which since 
1934 had been published by Harvard Col-
lege Observatory. Federer became editor-
in-chief of Sky & Telescope in 1964, a post he 
held until his retirement a decade later.

 
(3886) Shcherbakovia = 1981 RU3
Discovered 1981 Sept. 3 by N. S. Chernykh at 

Nauchnyj.
Named in memory of Sergej Vasil’evich 

Shcherbakov (1856-1931), founder of the 
Nizhegorodskij circle of amateur physicists 
and astronomers, author of the first Man-

ual of Cosmography in Russia and involved 
in establishing the “Russian Astronomical 
Calendar.” The name is also in memory of 
his granddaughter Marianna Valentinovna 
Shcherbakova (1910-1991), docent of geog-
raphy of Kiev University and an active lec-
turer in the Kiev Planetarium.

 
(4771) Hayashi = 1989 RM2
Discovered 1989 Sept. 7 by M. Yanai and K. 

Watanabe at Kitami.
Named in honor of Kousuke Hayashi, currently 

serving in the  Exhibit Planning and Astron-
omy Section of the Sapporo Youth Science 
Museum, and Chairman of the Japan Plan-
etarium Research Association since 1990. 
He served at the Sapporo City Astronomi-
cal Observatory for 20 years and has been a 
central figure in providing astronomical in-
formation to the public. One of his greatest 
achievements was the invention of a mobile 
observatory.

 
(3856) Lutskij = 1976 QX 
Discovered 1976 Aug. 26 by N. S. Chernykh at 

the Crimean Astrophysical Observatory.
Named in honor of Valerij Konstantinovich 

Lutskij, Moscow astronomer and scientific 
commentator on astronomy and space ex-
ploration. An authority on the history of as-
tronomy, he has been a scientific consul-

tant at the Moscow Planetarium for many 
years.

 (5377) Komori = 1991 FM
Discovered 1991 Mar. 17 by S. Otomo and O. 

Muramatsu at Kiyosato.
Named in honor of Yukimasa Komori, owner of 

the Astro-Dome Company and a committee 
member of the Gotoh Planetarium and As-
tonomical Museum. Born in 1900, he is the 
oldest known amateur astronomer in Japan, 
and he had the pleasure of watching Hal-
ley’s Comet in both 1910 and 1986. His main 
interests are in observing lunar occultations 
and solar eclipses. Long active in the pop-
ularization of astronomy, particularly over 
Japanese national radio, he planned and car-
ried out a minute-by-minute broadcast of 
the total solar eclipse in 1936, linking ob-
servers at various stations.

(5530) Eisinga = 2835 P-L 
Discovered 1960 Sept. 24 by C. J. van Houten 

and I. van Houten-Groeneveld on Palomar 
Schmidt plates taken by T. Gehrels.

Named in honor of Eise Eisinga (1744-1821), 
Dutch amateur astronomer, on the 250th 
anniversary of his birth. Eisinga lived in 
northern town of Franeker, where he con-
structed a large (and still functioning) me-
chanical planetarium.
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Tributes              
Lonny Baker, 1942-2015

Long-time planetarian Lonny Baker, 72, 
of Tucson, Arizona, passed away on April 29, 
2015. She was born July 31, 1942 in Snyder (Buf-
falo), New York, 
and was graduated 
with a bachelor of 
science in mathe-
matics from the 
University of Ari-
zona in 1974.

From 1970 to 
1977 she work at 
the Lunar and 
Planetary Lab at 
the UofA on cali-
bration and analy-
sis for imaging on the Pioneer 10 and 11 space-
craft, the first to encounter Jupiter and Saturn. 
From 1977 to 1987 she was assistant education 
director at the Flandrau Planetarium in Tuc-

son, conducting school shows and initiating 
public outreach programs. From 1987 she was 
education coordinator at the Morrison Plane-
tarium at the California Academy of Science 
in San Francisco. She gave planetarium talks 
to hundreds of thousands of students and or-
ganized four total solar eclipse trips to Oaxa-
ca, Mexico; Iguacu Falls, Brazil; the Caribbean; 
and the Black Sea. 

From 1994 to 1996, her final job before retir-
ing, was as meeting planner for the Astronom-
ical Society of the Pacific, and from 2003 to 
2010, she was the Global Volunteer Leader for 
The Planetary Society. 

In 2005, she was honored by noted astron-
omers Davy Levy and Carolyn Shoemaker 
when Asteroid 30934 was named bakerhan-
sen, co-named with her husband. 

She is survived by her husband of 23 years, 
Todd Hansen; a sister, Yonny Beers; four niec-
es and one nephew.   I

Richard Knapp, 73
Richard Knapp, 73, founding manager of 

the Russell C. Davis Planetarium in Jackson, 
Mississippi, passed away quietly of pancreat-
ic cancer on April 29, 2015.

Knapp earned a master’s degree in geogra-
phy at the Univer-
sity of North Car-
olina in Chapel 
Hill, beginning his 
career as assistant 
director and then 
director of the 
university’s More-
head Planetari-
um. While there, 
he supervised its 
graduate intern-
ship program and 
participated in the 
training of NASA 
astronauts in celestial navigation using the 
planetarium sky and a simulated spacecraft.

As founding manager of the Russell C. Da-
vis Planetarium for the City of Jackson, Mis-
sissippi in 1978, Knapp helped to pioneer the 
use of hemispheric film on the dome screen. 
Then he joined three other planetariums (Cer-
nan Earth and Space Theater near Chicago, 
Fleischmann Planetarium in Reno, and Flan-
drau Planetarium in Tucson) to found Cin-
ema-360, Inc. (later C-360, Inc.) to promote 
the use of hemispheric cinema (35mm, then 
70mm) in dome theaters, paving the way for 
fulldome video. 

Knapp also directed the production and the 
1985 premiere of The Space Shuttle: An Ameri-
can Adventure, the first C-360 film and the first 

hemispheric film featuring scenes shot in and 
around space shuttles by the astronauts. The 
film played at dome theaters worldwide and 
won a Gold Medal at an international Cine 
Festival. He shared his experiences training as-
tronauts in celestial navigation and cinema-
tography during “Planetariums and the Space 
Program-A Perspective,” the Spitz Lecture at 
the 1985 Great Lakes Planetarium Association 
Conference.

In response to student concerns that the 
Challenger tragedy would curtail piloted 
spaceflight and educator concerns that stu-
dents were not learning science, Knapp devel-
oped and directed continuous 96-hour Stu-
dent Space Station missions for middle and 
high school students that first “launched” in 
1988. The missions included experiment de-
velopment, peer review, selection, and execu-
tion during simulated space flights with one 
team occupying a large Space Station Simula-
tor for four days while three other teams ro-
tated through a Mission Control Center. 

Many SSS graduates went on to pursue de-
grees and careers in science; one worked as an 
undergraduate with his professors to develop 
the nebular drag hypothesis as an explanation 
for the discovery of “hot Jupiter” exoplanets 
orbiting very near their parent stars.

After retiring in 2001, Knapp entered a Lu-
theran seminary and eventually became a pas-
tor at parishes in Louisiana and Texas before 
retiring from this second career. He moved to 
Florida and, eventually, back to North Caroli-
na, where he spent his remaining days.

Knapp is survived by his wife Diana, five 
children, and their children.   I

Robert Reilly, 1937-2015
Robert Reilly, retired director of the Wil-

liamsville Space Lab Planetarium in in Wil-
liamsville, New York, passed away March 21, 
2015, the spring equinox.

He was born on August 26, 1937 and raised 
in the small town of Coalport, Pennsylvania. 
He was the son of a coal miner. He moved to 
the Buffalo area when he was 17, and start-
ed working in a Niagara Falls chemical plant 
on his 18th birthday. He was drafted in to the 
Army, and was called back for a third year due 
to the Berlin crisis. 

Bob decided that he didn’t want to spend 
his life working in the dangerous chemical 
plant, so he started teacher training at Buffalo 
State College. For several years, Bob worked as 
a teacher during the day while completing his 
bachelor’s and master’s degrees and still work-
ing at the chemical plant during the evenings. 

Bob taught science at Heim and Casey mid-
dle schools for about two years. In 1973, his 
training at Buffalo State’s Ferguson Plane-
tarium led to an opportunity to take over 
the new planetarium just built by the Wil-
liamsville Central School District, which was 
dubbed the Williamsville Space Lab Planetar-
ium. 

Bob was a hard-working and self-made man. 
His tireless work ethic and innovative techni-
cal skills allowed him to build a program that 
drew about 25,000 visitors to his dome each 
year. Bob used ideas from Middle Atlantic 
Planetarium Society conferences and his own 
money to transform the Spitz A4 astronomy 
lab in to a multi-media “theater of the stars.” 

After 28 years, countless late nights of hand-
masking slides and tens of thousands of Wess 
mounts, Robert retired in 2001. 

(Continues on next page)
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 James Orgren, 1928-2014
James Roy Orgren, 86, of Columbia, passed 

away November 23, 2014, at Lenoir Woods, a 
Lutheran Senior Living facility in Columbia, 
Missouri.

He was born June 
21, 1928, in Lan-
sing, Michigan, and 
married Sally Lor-
raine Cyr on June 7, 
1958, in Grand Rap-
ids, Michigan, who 
survives. He earned 
a master’s degree in 
earth science from 
Cornell University 
and a doctorate in 
earth science educa-
tion from the University of Buffalo. For eight 
years he served as a Trappist monk, and then 
became an astronomy and earth science pro-
fessor at Buffalo State College for 25 years. 

While there, he was the director of the 
Whitworth Furguson Planetarium. In addi-
tion to mentoring future planetarians, he 
started a planetarium seminar for students to 
get credit and work part time doing programs.

Survivors include four sons, two daughters, 
a brother, two sisters, and eight grandchil-
dren.     I

He and his wife Janet lived near the school 
and continued to help their community 
through volunteer work. Bob served on the 
Williamsville Education Foundation that 
raised funding to completely renovate the 
Williamsville Space Lab Planetarium. Bob 
continued as a mentor and friend until his last 
days.

Robert is survived by his wife Janet, son Da-
vid, and two grandsons. He will be remem-
bered for his love of astronomy, dogs, cars, 
motorcycles and innovative technology. He 
also left us with a planetarium program brim-
ming with kids from all over Western New 
York. Through years of austerity budgets or 
no budget, Bob kept the facility exciting, rel-
evant and up to date. There is no doubt that 
without his dedication, the planetarium 
would have been long gone before he retired. 
Williamsville’s “Master of the Universe” kept 
the stars shining brightly for many years and 
they will continue to do so as we remember 
his legacy.

-Mark Percy

James Orgren

In order to improve 
NASA’s ability to ad-

dress the needs of Infor-
mal Educators, NASA’s In-

formal Education Working 
Group designed a nationally-distributed 
online survey to discover educator’s prefer-
ences regarding professional development 
and material resources.

This survey was distributed in October 
and November 2013. The data were ana-
lyzed and summarized in a report and the 
working group also made recommenda-
tions about how the information should 
be used for planning NASA programs, how-
ever this information is applicable beyond 
NASA efforts.

The full report is available online: www.
smdepo.org/post/7213

The Working Group members identified 
existing NASA informal educator networks 
and other informal education communica-
tion outlets that could be used distribute 
the survey information and link. Special 
emphasis was made to achieve distribu-
tion among a wide variety of informal ed-
ucation professionals, as well as nationwide 
representation in the responses.

Survey distribution outlets included 
newsletters, email lists, list-servs, and other 
communication tools. Through the careful 
selection of distribution outlets, this effort 
encouraged survey responses from individ-
uals who did not necessarily have an exist-
ing relationship with NASA SMD E/PO pro-
grams. Analysis was conducted based upon 
audience subgroups including: science/
technology museums/centers, non-science 
museums/sites, parks, etc.

The respondents
A total of 1,073 educators responded to 

the survey. Most of the respondents (88%) 
were paid informal educators, leaving a 
small amount identifying as volunteer 
(10%) or not reporting their status (2%). The 
majority of the respondents indicated that 
they have worked in informal education 
for at least 6 years (70%), with more than 
half of that having more that 10 years ex-
perience (42%). Nineteen percent had more 
than 20 years experience. 

When asked about their roles in their 
position, 358 (33%) reported themselves as 
front-line staff/implementer/interpreter, 87 
(8%) as having multiple roles, 22 (2%) hav-
ing some other role, 260 (24%) as program 
developers, 309 (29%) as staff managers/de-
cision makers, and 37 (3.4%) as trainers. 

Professional development
For almost all of the institution segments, 

the greatest percentage of respondents in-
dicated that attending professional devel-
opment (PD) sessions is a required part of 
informal educator job duties. Overall, re-
spondents preferred PD sessions that they 
can attend in person (rather than access re-
motely), last up to one day in length and 
can be on a weekday that does not coincide 
with a holiday. 

When considering where they attend PD 
sessions, the highest percentage of respon-
dents in both the science/technology muse-
ums/centers and the non-science museums/
sites reports only travelling within their 
home states for PD, and the second highest 
response was travelling regionally. For all 
other audience segments the most frequent 
response was that they travel regionally.

Regarding the availability of funding for 
informal educators to attend PD sessions, 
there was not a clear consensus among the 
answers across all segments. 

The need for an outside source of fund-
ing varied from 14% to 40% of respondents, 
and 15% to 41% of respondents indicated 
that their organizations have sources of PD 
funding available.

Well over half of all respondents in all in-
stitution segments, ranging from 60%-90% 
indicated that they would be likely to train 
others on topics, techniques, or content 
learned in workshops and PD sessions.

Resources
For resources received at PD sessions, the 

most preferred resource by respondents 
(rated as “Important” or “Very important”) 
found in the top three across all institution 
segments is lesson plan/activity facilitation 
instruction. This correlates with responses 
indicating lessons that are already aligned 
to the Next Generation Science Standards 
(NGSS) as the most important available re-
source needed by most institutions.  

The other two PD resources that were 
identified with a large percentage of “Im-
portant” or “Very important” responses 
across almost all of the institution segments 
are background information about session 
content and access to a community of prac-
tice including attendees, facilitators, ex-
perts.     I

This work was conducted by the NASA Science 
Mission Directorate (SMD) Informal Education 
Working Group.

Informal educator survey results
(Robert Reilly, continued from page 89)

“I do not want to sleep
for fear I might miss the twinkle of the bright-
est star
for fear I may never know
how the moon glimmers, in the darkest hour.” 

Sanober Khan
A touch, a tear, a tempest
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International Year of Light
11-13 June. European Network of Science Centres and Museums (EC-

SITE), Annual Conference, “Food for curious minds,” MUSE, Trento, 
Italy. www.ecsite.eu

15-19 June. 2nd Montsec Workshop for Planetarium Operators and
Live-show Designers, Parc Astronomic Montsec Mountains, Ager, Llei-

da, Spain. Contact: workshop@montsec.cat or sjribas@montsec.cat; 
www.parcastronomic.cat/live

16-19 June. “Reflections of the Universe,” Second International festival 
of the popular science fulldome programs, Valentina Tereshkova 
Cultural and Educational Centre, Yaroslavl, Tchaikovskogo Street, 3, 
Russia. Contact: en_tihomirova@mail.ru

23-27 June. Southeastern Planetarium Association, SEPA 2015 Annu-
al Conference, Tellus Science Museum, Cartersville, Georgia, USA.
www.sepadomes.org

21-24 July and 27-30 July. Spitz Summer Institute 2015, Chadds Ford 
(near Philadelphia), Pennsylvania, USA. Planetarium educators’ de-
velopment and training (Beginner/Intermediate and Intermediate/
Advanced sessions) for SciDome/Starry Night Dome users, held at 
Spitz, Inc. facility near Philadelphia.  Curriculum, program creation, 
and presentation for the digital planetarium. www.spitzinc.com/In-
stitute or contact: jtowne@spitzinc.com

29 July–2 August. Western Alliance Conference, New Mexico Museum 
of Natural History & Science, Albuquerque, New Mexico, USA. Con-
tact: Jim Greenhouse, jim.greenhouse@state.nm.us  

3-14 August. International Astronomical Union, XXIX General Assem-
bly, Hawai’i Convention Center, Honolulu, Hawaii, USA. astrono-
my2015.org 

6-15 August. Fiske Fulldome Film Festival, Boulder, Colorado, USA. 
www.fiskefest.com

7-8 August. International Planetarium Society Council meeting at 
the Planétarium Rio Tinto Alcan/Espace pour la vie in Montréal, 
Québec, Canada.

9-13 August, 42nd International conference and exhibition on com-
puter graphics and interactive techniques, SIGGRAPH 2015, Los An-
geles, California, USA. www.siggraph.org

12-14 August. Digistar Users Group, DUG 2015 Meeting, Salt Lake City, 
Utah, USA. Contact: ScottN@es.com

4-6 September. Nordic Planetarium Association Biennial Confer-
ence, AHHAA Science Center, Heureka, The Finnish Science Centre, 
Helsinki, Finland. www.heureka.fi Contact: Kai Santavuori, kai.san-
tavouri@heureka.fi

15 September. Deadline for the applicants of “A Week in Italy for an 
American Planetarium Operator,” in  collaboration with IPS Porta-
ble Planetarium Committee. www.astrofilibresciani.it/Planetari/
Week_in_Italy/Week_Italy.htm

23-25 September. Live Interactive Planetarium Symposium (LIPS), Cali-
fornia Academy of Sciences, San Francisco, California, USA. Contact: 
Karrie Berglund, karrie@digitaliseducation.com; LIPSymposium.org

25-26 September. British Association of Planetaria (BAP), annual meet-
ing, Winchester Science Centre and Planetarium, United Kingdom. 
Contact: BAP President, Mark Watson, m.watson.bap@gmail.com; 
www.planetaria.org.uk; bapconference.org.uk

14-17 October. Great Lakes Planetarium Association Conference, the 
50th anniversary of GLPA, Grand Rapids, Michigan, USA. www.gl-
paweb.org  

17-20 October. Association of Science-Technology Centers (ASTC) An-

nual Conference, Montreal Science Centre, Montreal, Quebec, Can-
ada. www.astc.org

28 October -  1 November. Meeting of the Association of Brazilian Plan-
etarium (ABP), Brasilia Planetarium, Federal District, Brasil.  Contact: 
contato@planetarios.org.br; www.planetarios.org.br

11 December. Deadline of the Stratoscript Compendium Ring 2014, a 
scripting competition open to everybody by LSS-Planetarium. Con-
tact: lionel.ruiz@live.fr; www.lss-planetariums.info/index.php?lang=
en&menu=compendium&page=compendium2013

31 December. Deadline of the prize “Page of Stars” organized by IPS Por-
table Planetarium Committee in collaboration with Serafino Zani 
Astronomical Observatory. The prize rules are available at the IPS 
Mobile Planetarium Committee web page. Contact: Susan Reynolds 
Button, sbuttonq2c@gmail.com

2 0 1 6
28 February. Deadline of PlanIt Prize for an original video production, 

organized each year by Italian Association of Planetaria (PlanIt), It-
aly. The prize is open to everyone. First prize 500 euro. www.plane-
tari.org 

13 March. International Day of Planetaria. www.dayofplanetaria.org
May. Gesellschaft Deutschsprachiger Planetarien e.V.,GDP 2016, Annu-

al meeting of Society of German-Speaking Planetariums,www.gdp-
planetarium.org

May. Association of French Speaking Planetariums (APLF), Yearly 
Meeting, www.aplf-planetariums.org

18 May. International Museums Day, icom.museum
26-28 May. 10th FullDome Festival in the Jena Zeiss-Planetarium, “Fra-

meless Frenzy,” Jena Zeiss-Planetarium, Germany. Grand open-
ing 25 May (in the evening). Contact: info@fulldome-festival.de or 
Schorcht Volkmar, schorcht@zeiss.de, www.fulldome-festival.de

17-18 June. International Planetarium Society Council Meeting, War-
saw, Poland.  

19-25 June. 23rd International Planetarium Society Conference, Heav-
ens of Copernicus Planetarium, Copernicus Science Center, Warsaw, 
Poland.  Contact: maciej.ligowski@kopernik.org.pl

15 September. Deadline for the applicants of “A Week in Italy for an 
American Planetarium Operator,” in  collaboration with IPS Porta-
ble Planetarium Committee. www.astrofilibresciani.it/Planetari/
Week_in_Italy/Week_Italy.htm

24-27 September. Association of Science-Technology Centers (ASTC) 
Annual Conference, MOSI, Museum of Science and Industry, Tam-
pa, Florida, USA.  www.astc.org

11 December. Deadline of the Stratoscript Compendium Ring 2014, a 
scripting competition open to everybody by LSS-Planetarium. Con-
tact: lionel.ruiz@live.fr; www.lss-planetariums.info/index.php?lang=
en&menu=compendium&page=compendium2013

31 December. Deadline of the prize “Page of stars” organized by IPS Por-
table Planetarium Committee in collaboration with Serafino Zani 
Astronomical Observatory. Contact: Susan Reynolds Button, sbut-
tonq2c@gmail.com; www.ips-planetarium.org/?page=pagesofstars

 

For corrections and new information for the Calendar of Events, please 
send a message to Loris Ramponi at osservatorio@serafinozani.it More de-
tails about several of these upcoming events is included in the Internation-
al News column in this issue.
The most up-to-date information also is available online at the IPS Calendar 
of Events at www.ips-planetarium.org

Planetarians’ Calendar of Events                                                       
www.astrofilibresciani.it/Planetari/Internationa_Calendar.htm
Compiled by Loris Ramponi - osservatorio@serafinozani.it
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Last Light                                             
April S. Whitt
Fernbank Science Center
156 Heaton Park Drive NE
Atlanta, Georgia 30307 USA
april.whitt@fernbank.edu

The Way-Back Machine has been set to 
the last millennium, planetarium fans, and 
we begin with a few choice scenes from his-
tory. Thank you for permission to share from 
Dome-L contributors Dan Tell, Kyle Doane, 
Frank Reed, and Jon Bell.

Fun with slide projectors
“And if I may share my favorite incident 

with these nightmare-machines: at my pre-
vious dome we were running the Children’s 
Museum’s Garfield: A Cat for All Seasons for 
a school group one day. We also had a laser 
show of Radiohead’s OK Computer, and for 
the song Fitter, Happier, had the computer-
spoken text appear along the dome, thanks to 
our panorama projectors, which happened to 
sit just behind the Garfield slides in our carou-
sels. 

“Old EIIIs have an arm in them that can slip 
and cause the projector to advance too far. So 
towards the end of the show such a slip seren-
dipitously occurred, and instead of the com-
plete cartoon winter pan coming up, it is in-
terrupted across the front of the dome with 
bold white text informing the kids it’s “like a 
cat... tied to a stick... that’s driven into... frozen 
winter ----” (sans the censorship I just applied 
for the sake of Dome-L prudence). 

“Although it was quite a sprint to go reset 
the projector at the time, I guess EIIIs did give 
me one funny memory. “ (Thank you, Dan 
Tell)

And more fun 
“I was doing the Pacific Science Center’s Hal-
loween show. All of our shows were live and 
very interactive. This particular show re-
quired a lot of media, including using our 
cove-mounted slide projectors which over-
lapped to make a sort-of panorama (hours 
each seasonal change trying to get those dang 
slides to line up correctly). 

“The Halloween show was supposed to 
end with the Celts relighting their commu-
nity fire, shown as a fade up of ‘fire’ slides on 
the cove projectors. Well, as I reached for the 
fade knob, my knuckle accidentally grazed 
the ‘home’ button. That button was supposed 
to return all the projectors to the first slide of 
their carousel, but more often than not some 
would jam or skip and they would end up in 
some other position.

“I stood frozen as each of the slide projec-

tors noisily clacked their way to random im-
ages. It really was a ‘brown shorts’ moment.

“At least I thought quickly. Instead of bring-
ing up the random images, I grabbed the Bic 
lighter from my pocket and relit the jack-o-
lantern prop from earlier in the show. It made 
a reasonable end (for the show). If the slide 
projectors weren’t so noisy and if I hadn’t like-
ly muttered ‘oh shit,’ the audience might have 
thought the ending was planned.

“Yes, slides make pretty images and I am 
glad that I lived through that era, mostly so 

I have amusing stories. I do not miss slides at 
all.” (Thank you, Kyle Doane)
From the media

The Wall Street Journal web site has an au-
to-generated transcript of the narration of 
the NASA video-animation of the phases of 
the moon seen from the lunar far side derived 
from the new digital elevation model pro-
duced by the LRO mission. 

The transcript informs us that “Nestle used 
data from its June Anaconda Cents or Better.” 

Now if you say that out loud, it actually 
WORKS! It says “NASA used data from its Lu-
nar Reconnaissance Orbiter.” Now that I’ve 
heard it, I think they should rename the LRO 
as the “June Anaconda Cents Orbiter.” It has a 
certain ring to it.

The transcript is preceded by the disclaimer 
that it “may not be 100% accurate.” Ha ha ha. 
Yeah, not 100%.

Continuing, it turns out that the moon is 
“Title Eli” locked. Hmmm. How about “Tid-
ally”?

And we learn that the “my yet” were “filled 
with love.” Awww... filled with love, just in 
time for Valentine’s Day. That appears to be 
“maria... filled with lava.”

The transcript concludes that “scientists be-
lieve the flu may have been created approx-
imately four point five billion years ago” ap-
parently by an “antiscience astronomical 
body.” Those darn astrologers. They’ve been 
at it since the dawn of the Solar System!“ (This 
one’s from Frank Reed )

Kids are just the best
So after all these years of teaching in a plan-

etarium, I find school children to be the most 
refreshing aspect of this career. When they ask 

questions, you get to fall in love with science 
all over again.

Just a few minutes ago, as one of the local 
third graders was walking out the door, he 
turned and said, “I understand about all the di-
nosaurs dying because of the asteroid impact, 
but why did megalodon have to die?”

 Now there’s a kid who has a light bulb turn-
ing on; not only has he selected a big old shark 
as his favorite prehistoric critter, but he’s con-
jectured that the water in the ocean would 
have protected it!

Yes, I know that megalodon is much more 
recent than the K-T event, but just getting a 
chance to watch a young person take a big step 
in doing science is always a delight! (Shared 
by Jon Bell)     I

Stuck in 
storage:
An Ekta-
graphic III 
shares shelf 
space with 
other retired 
equipment 
deep in the 
bowels of 
Ward Beech-
er Hall at 
Youngstown 
State Uni-
versity.
Photo by 
Sharon 
Shanks
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