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Symmetry: On the cover of the Septem-
ber 2016 Planetarian there was an image 
of a spherical gas tank that hoped to 
become a planetarium one day. It is 
fitting that the same sphere, now trans-
formed, graces our cover again. Shown 
is the approach to the Galileum in Solin-
gen, Germany, as experienced by guests 
during its the inauguration in July. Both 
courtesy of Walter-Horn-Gesellschaft. 
More about the planetarium appears in 
International News on page 70.
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DemeterWeekinGermany to learn more.

 • Reminder: the deadline to apply for "A Week 
with the GDP" is 31 December. Go to https://
www.ips-planetarium.org/page/Weekwithgdp

 • More year-end deadlines: "A Week in the 
United States," https://www.ips-plan-
etarium.org/page/WeekinUS; Pages of 
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planetarium.org/page/pagesofstars

 • Marco Avales, who operates Planetario Aven-
tura in Costa Rica, the first portable plan-
etarium in that country, has developed 
“Virtual Visit,” a specialty role for digital 
mobile planetariums. They use the spheri-
cal canvas of the dome to also transport audi-
ences inside factories, to promote tourism, 
and to experience places difficult to visit. 
Read more about his project at https://www.
ips-planetarium.org/page/VirtualVisits
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Guidelines for contributors
 • Planetarian welcomes submis-

sions of interest to the planetari-
um community. Preference is given 
to articles that closely relate to the 
philosophy, management, techni-
cal aspects, educational aspects, or 
history of planetariums, and to ideas 
that can readily be incorporated 
into planetarium shows. Authors are 
responsible for obtaining all neces-
sary copyright clearances, especial-
ly for illustrations and photographs.
 • Research articles dealing with 

educational aspects of the plan-
etarium and other topics are 
highly desirable and will be refer-
eed if applicable and requested. 

 • Contributors agree that their 
submission is their own original work 
and has not appeared elsewhere in 
print or electronically, nor is not 
being submitted simultaneously else-
where in print or electronically. If the 
submission has appeared elsewhere 
in print or electronically, permission 
to re-print must be obtained and 
a copy of this permission emailed 
to the Editor with the article. 
 • Once accepted for publication, 

the contributor also agrees that the 
copyright for original works not 
appearing elsewhere is held by the 
International Planetarium Society. 
Once a submission has appeared 
in Planetarian (but not before the 

printed version has been received by 
members), contributors may post the 
submission on a personal website, 
blog, or a website of general inter-
est as long as the following appears: 
Copyright 2013 (or appropriate 
year) International Planetarium 
Society; used with permission and 
provide a link to the IPS. If in doubt, 
contact the editor with questions.
 • The Guidelines for Contributors 

on the IPS website should be consult-
ed before submitting an article.
 • Potential advertisers are invited 

to check the Advetising Guidelines 
and Rate Sheet on the IPS website: 
www.ips-planetarium.org/plntrn

IPS Permanent Mailing Address

International Planetarium Society
c/o Ann Bragg, Treasurer
Marietta College
215 Fifth Street
Marietta, Ohio 45750 USA

IPS Web Site:
www.ips-planetarium.org
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other material does not imply endorsement by the 
International Planetarium Society, its officers, or 
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Note that photos may be enhanced digitally for print-
ability only, never for content.
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for consideration for publication.The editor reserves 
the right to edit any manuscript to suit this publica-
tion’s needs.

The online PDF version holds ISSN 2333-9063

Planetarian is part of the EBSCO research database.

 
We are gathered together from all 

corners of this globe, inspired by the 
world and the universe we inhabit. 
Our society draws its strength from 

our predecessors and from the 
wide diversity of our present

membership. Building on our past 
heritage, we are inspired to dream 

of future accomplishments, working 
together as a worldwide society.

IPS President Dave Weinrich
Welcome to the 2012

IPS Conference
Baton Rouge, Louisiana
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The perks of being the editor

Sharon Shanks has been Planetarian editor since Vol. 35 No. 3 (Septem-
ber 2006). She retired in 2015 from the Ward Beecher Planetarium at 
Youngstown State University in Ohio, returning to her journalism roots 
after a pleasantly passionate career sharing the stars.
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Sharon Shanks has been Planetarian editor since Vol. 35 No. 3 (Septem-
ber 2006). She retired in 2015 from the Ward Beecher Planetarium at 
Youngstown State University in Ohio, returning to her journalism roots 
after a pleasantly passionate career sharing the stars.

This month’s column is a reprint of the paper that I presented at the 
annual meeting of the Association of Mexican Planetariums in November.

Under one dome
Not long after I started editing Planetarian, I added a new feature 

called Under One Dome. I did this because the more I traveled and met 
planetarians, the more I realized that we are all the same. We have the 
same problems (always not enough money) and the same joys (every 
time someone gasps when they see the stars). We all love to share the 
wonder of the universe with others, especially with children.

The more often I travel, the more frequently I remember a quote 
from Mark Twain (from his book The Innocents Abroad): “Travel is fatal 
to prejudice, bigotry, and narrow-mindedness, and many of our people 
need it sorely on these accounts. Broad, wholesome, charitable views of 
men and things cannot be acquired by vegetating in one little corner 
of the Earth all one’s lifetime.” 

Travel not only has made me more open minded and more aware 
of my own prejudices and bigotry, it also led me to one of the  most 
important realizations in my life: that planetarians share the same 
heart. Language might keep us apart, but we find a way to communi-
cate. 

To take this further, I also realize that most people, no matter where 
they live, what language they speak, how they were raised, how they 
worship or what they eat, also share the same heart. It is one of kind-
ness. It is a heart that cries when it hears of children in cages; it wants to 
comfort the crying child and make everything right again. And these 
hearts want to rage against the world when there is nothing it can do 
to fight back.

I suppose the correct word to use is empathy. It is that quality within 
most of us that gives us the ability to understand and share the feel-
ings of another.

A theory that I have joked about on Facebook is that there are two 
separate races of people on Earth: people with empathy and those 
without. (Think Vulcan and Romulus. If you do not get the reference, 
then brush up on your Star Trek.)

The majority of planetarians belong to the empathy group, I am 
happy to observe. 

I am also observing that our cohesion—that shared heart that makes 
planetarians unique—is starting to give way.

So I’m going to Mexico
Now I must explain why I wanted to come to this meeting. 
The first and simplest reason is that I wanted to meet Ignacio Pinal. 

In the 13 years that I have been editor, I have met all of the affiliate 
representatives except one. Ignacio.

You probably already know this, but Ignacio is one of those people 
you can count on. Every time I have asked him a question, he answered 

or put  me into contact with people who knew the answers. He. Always. 
Answers.

If you deal much with email, you know how unusual this is; it is 
too easy to ignore an email because you’re busy, or you don’t want to 
be bothered, or you feel it is an imposition. I feel that Ignacio esta mi 
amigo, and I wanted to meet him face to face.

But, again, why go to Mexico? Especially paying my own way, and 
on my own?

(First, because I gave up my seat on an over-booked United Air flight  
in August and received a credit toward a future flight, so my plane ride 
did not cost me much. Aha, you say. That makes sense. And for the 
hotel? That’s why there are credit cards.)

Another reason I am here is because I am stubborn. That’s what my 
mother called me. Not bad, not willful, just stubborn.

I came to Mexico as a tiny, inconsequential rebellion against current 
events in my country. In the United States we have a president who 
has created much division, suffering, and confusion. One of his targets 
is people from Mexico who seek to immigrate to the United States. I 
am sure I don’t have to elaborate on this, other than to say that the 
large majority of people in the United States belong to the empathetic 
species. I wanted to come to Mexico and say that.

Let’s tie it all together
Now, I must ask: what does this have to do with planetarians and 

Under One Dome? 
I always felt that one of the strengths in the planetarium communi-

ty is our ability to use our empathy, our shared heart, to stand strong 
against a world that does not understand the value of our domes and 
the wonder it opens to the minds of people (especially children).

Planetariums have always been inclusive—because, after all, we work 
in the dark, and that eliminates differences. In today’s world, however, 
that doesn’t seem to be enough. We are inclusive, yes, but some people 
want their own “inclusion” applied to everyone, to the detriment of 
other members of our community that could be excluded as a result.

To read the conclusion of this column, please go to https://bit.
ly/330b8Sa.      I
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Mark SubbaRao
Adler Planetarium
1300 South Lake Shore Drive
Chicago, Illinois 60605 USA
+1 312-294-0348
msubbarao@adlerplanetarium.org

President’s Message                  

2020 is almost upon us

IPS President Mark SubbaRao, among his many associations, also is the 
director of the Space Visualization Laboratory at the Adler Planetarium.

With 2020 just a month away, it is a good time to take stock of our 
progress with our strategic vision process, Vision2020. The goal of that 
process was to build an organization that was more forward looking, 
active, and open to change. Here is a list of the most significant accom-
plishments:

 • A new mission, vision and values statement
Vision—The International Planetarium Society will be the creative 

and supportive resource for innovation, advancement, and coopera-
tion among the planetariums worldwide.

Mission—Why do we exist? To provide the planetarium commu-
nity professional development, science literacy and arts/humanities 
awareness, innovative ideas, and partnerships in order to enhance the 

world’s appreciation and under-
standing of our universe.

Values—What do we stand 
for? Science as a way to under-
stand the world; Inclusivity of 
and respect for cultures; Sharing 
knowledge; Openness to discov-
ery and new ideas; Service excel-
lence; Leadership in our field.
 • New term limits for officers

The Executive Officer positions 
of secretary and treasurer are now 
limited to three, two-year terms. 
The reasoning for making this 
change was to engage more of the 
planetarium community in the 

leadership of the organization.
 • Increased professionalization

Since its inception, IPS has been an all-volunteer organization. 
Vision 2020 recognized that having some paid staff would lead to 
greater accountability and considerably increase the capacity of our 
organization. Based on the recommendation of Vision 2020, we have 
added the director of operations position currently held by Kristen 
Lepine dos Santos.

 • New partnerships
We have embraced strategic partnerships with organizations sharing 

similar goals. These partnerships expand benefits for our members and 
ensure that there isn’t duplication of efforts between organizations. We 

now have signed agreements with IMERSA, LIPS, 
and IAU Commission C2. We will continue to 
reach out to related organizations and forge new 
partnerships. 
 • New governance structure

Our new nine-member board will be signif-
icantly smaller than the 23-member council. 
This smaller governing group will facilitate 
communication and increase the speed with 
which IPS can take action.

Glimpsing the future
I am writing this right after attending the 

Data to Dome Workshop at Colgate Universi-
ty (Hamilton, New York). This was the second 
Data to Dome workshop, following the first 
at the National Astronomical Observatory of 
Japan in 2016. This second workshop was a 
tremendous success, thanks to the incredible 
efforts of hosts Joe Eakin and Josh Finnell at 
Colgate. 

A full recap of the workshop will appear in 
the Data to Dome column in the March 2020 

issue, but I wanted to briefly describe the energy of the event. In many 
ways it seemed as if we were glimpsing the future of the planetarium. 
There were workshops on drones and 3D scanners. There were presen-
tations from Colgate scientists describing how they could use the plan-
etarium to continue their field science on Mayan archeology, Arctic 
forestry, and Antarctic geography, after they returned home.

At the conclusion of the workshop Lucia Marchetti, Alex Sivitilli, 
and Tom Jarrett from the University of Cape Town described a novel 
interface they are developing to enable astronomical research in the 
planetarium. In their demo Lucia strapped on a VR headset and used 
it to control what we were seeing in the planetarium. She was able to 
navigate the data, selecting objects in the 3D environment and apply-
ing filters while everyone watched under the dome.   I

At the Data to Dome Workshop: Top, Alex Sivitilli narates 
while (left) Lucia Marchetti controls the dome in VR. Photos 
by Tom Jarrett.
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In attendance: 
President Mark SubbaRao 
Past President Shawn Laatsch
President Elect Kaoru Kimora
Treasurer Ann Bragg 
Secretary Patty Seaton
Director of Operations Kristen Lepine Dos 
Santos
Affiliate Representatives 
Association of African Planetariums (APA) – 

Susan Murabana/Proxy Mark SubbaRao
Association of Brazilian Planetariums (ABP) – 

Alexandre Cherman/Proxy Patty Seaton
Association of Dutch Speaking Planetariums 

(PLANed) – Jaap Vreeling/Proxy Björn Voss
Association of French Speaking Planetariums 

(APLF) – Milène Wendling 
Association of Mexican Planetariums 

(AMPAC) - Ignacio Castro Pinal/Proxy 
Shawn Laatsch 

Australasian Planetarium Society (APS) – 
Shane Hengst/Proxy Martin George 

British Association of Planetaria (BAP) – Lee 
Pullen/Proxy Manos Kitsonas

Canadian Association of Science Centres 
(CASC) – Frank Florian 

Chinese Planetarium Society (CPS) – Jin Zhu
European/Mediterranean Planetarium Associ-

ation (EMPA) - Manos Kitsonas 
Great Lakes Planetarium Association (GLPA) – 

Mike Smail 
Great Plains Planetarium Association (GPPA) – 

Jack Northrup 
Italian Association of Planetaria (IAP) – Loris 

Ramponi/Proxy Milène Wendling
Japan Planetarium Association (JPA) - Sumito 

Hirota 
Middle Atlantic Planetarium Society (MAPS) – 

April Whitt
Nordic Planetarium Association (NPA) – Aase 

Jacobsen 
Pacific Planetarium Association (PPA) – Benja-

min Mendelsohn 
Rocky Mountain Planetarium Association 

(RMPA) – Michele Wistisen 
Russian Planetarium Association (RPA) - Yaro-

slav Gubchenko/Proxy Sharon Shanks
Society of German Speaking Planetaria (GDP) 

– Björn Voss 
Southeastern Planetarium Association (SEPA) 

- John Hare 
Southwestern Association of Planetariums 

(SWAP) – Levent Gurdemir 

Not Present: 
Association of Spanish Planetariums (APLE)
Also present: 
IPS 2020 CONFERENCE HOSTS 
Alan Nursall (CEO and President) and Ursula 

Philips, TELUS World of Science, Edmon-
ton, Alberta, Canada

IPS 2022 CONFERENCE BIDDERS 
Carolyn Sumners, Burke Baker Planetarium at 

the Museum of Natural History, Houston, 
Texas, USA 

Evgeny Gudov (CEO and Founder), Planetari-
um 1, St. Petersburg, Russia 

IPS VISION 2020 Planning Team 
Jon Elvert, Chair 
Karrie Berglund 
Ruth Coalson
Anna Green

The meeting was called to order at 0908 on 
22 June 2019 by President Mark SubbaRao, 
who welcomed all present, encouraging 
everyone to stay on time.

Affiliate representatives and commit-
tee chairs introduced themselves. Mark 
introduced our Association Management 
Company, Managing Matters, and our direc-
tor of operations, Kristen Lepine Dos Santos.

Parliamentarian Martin George remind-
ed members of the basic rules of motions and 
debate.

The Secretary reminded members that 
the Minutes of the 2018 council meeting in 
Toulouse had already been published in Plan-
etarian. (Vol. 47, No. 4, December 2018). The 
Minutes were approved.

Ann Bragg presented the Treasurer’s 
Report. In 2018, more membership dues had 
come in and over $5,000 more in ads paid for 
Planetarian. Expenses were lower in 2018 in 
part because Council meetings are cheaper in 
conference years, since travel is not covered. 
Vision 2020 costs were also lower. The 2018 
End of Year and 2019 Mid-Year reports were 
presented. Noted that income appears down 
because payments for invoices that went out 
later in the year haven’t been received yet. An 
updated version of the Proposed 2020 Budget 
was presented. The proposed 2020 budget was 
approved. All other reports were filed

For the Membership Report, Mark 
SubbaRao announced that membership is 
now in the hands of the Membership Commit-

tee, with Mike Murray as the chair.
Shawn Laatsch presented the Past Pres-

ident’s Report. Actions from the IPS 2018 
conference in Toulouse were passed on to our 
bidders. An update was provided on the Xuyi 
project in China.

President Mark SubbaRao presented the 
President’s Report. He highlighted the 
progress made this year: brought on board 
Managing Matters with our new director of 
operations; sent out six Council votes on 12 
items so far; set up the monthly newsletter 
and Apollo Video Series; approved three new 
MOUs with IAU, IMERSA, and LIPS; created 
two new working groups and the Equity, 
Diversity, and Inclusion committee; and 
approved one new affiliate organization, the 
African Planetarium Association. Mark also 
shared important news from travel to Ghana 
and to the island of São Tomé and Príncipe. 
Future work includes restructuring commit-
tees and creating smaller working force tasks, 
focusing on growing membership and build-
ing income.

The Officers’ Reports were filed. 

Affiliate Reports 
The Affiliate Reports were taken as read. 

Each Affiliate was given 2-3 minutes to high-
light activities from their region. (See slides: 
https://tinyurl.com/IPSAffilate2019Upd)
Association of African Planetariums 
(APA)

Proxy Mark SubbaRao reported that Susan 
Murabana has been named the representative 
of this newly-formed affiliate. Their first offi-
cial meeting was held in Cape Town. They are 
in the process of legal incorporation.
Association of Brazilian Planetariums 
(ABP)

Proxy Patty Seaton shared that one of the 
concerns of ABP is that language is a large 
barrier towards membership.
Association of French Speaking
Planetariums (APLF)

Milène Wendling highlighted the APLF 
annual conference. She said that they are 
encouraging more French-speaking planetar-
iums to join IPS by paying for their member-
ship fees (full and partial). Their journals have 
been well received as sources of professional 
information.

Minutes of the 2019 IPS Council Meeting 
Icelandair Hotel Reykjavik Natura, Conference Room 3

Reykjavik, Iceland
June 22-23, 2019 
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Association of Mexican Planetariums 
(AMPAC)

Proxy Shawn Laatsch noted that Karla Pere-
grina has been selected as the chair of the 
Equity, Diversity, and Inclusion Working 
Group. They have a site interesting in 
bidding for the IPS 2024 conference, but have 
concerns that the high turnover rate of their 
government only provides tentative support 
for such an effort. 
Australasian Planetarium Society (APS)

Proxy Martin George announced their next 
conference will be held in Melbourne in early 
2020. There are new projects in the pipeline, 
including two in Tasmania.
British Association of Planetaria (BAP)

Proxy Manos Kitsonas had nothing to add 
to the thorough report on file.
Canadian Association of Science Centres 
(CASC)

Frank Florian reported that his facility will 
be launching ten (10) 5-foot replica Saturn 5 
rockets as part of the Apollo 50th celebration. 
They have hosted a LGBT STEM Day and an 
Aboriginal Day. CASC is involved in the plan-
ning of IPS 2020 in Edmonton, which will 
include the reopening of the Queen Elizabeth 
II planetarium in time for its 60th anniversary.
Chinese Planetarium Society (CPS)

Jin Zhu highlighted their support of activ-
ities for the January Total Lunar Eclipse, 
the National Planetarium Day in March, 
the Beijing international full dome festival, 
and teacher conferences. He reported that 
Shanghai is working towards completing 
the construction of a very large planetarium 
building.
European/Mediterranean Planetarium 
Association (EMPA)

Manos Kitsonas highlighted the new plan-
etarium project in Cyprus, one that has been 
in the works and now in progress with the 
support of a church in Cyprus. It will host a 
19-m dome with funding from a donor in 
Russia and concept design recommenda-
tions from Planetarium 1. While part of the 
church, the planetarium will present scientif-
ic content.
Great Lakes Planetarium Association 
(GLPA)

Mike Smail reported that GLPA has several 
initiatives for achieving financial balance, 
including restructuring their exhibitor spon-
sorships. With the new IPS Board structure 
coming into place, they are eliminating their 
elected IPS rep position and creating a new 
position focused on Inclusion & Outreach.
Great Plains Planetarium Association 
(GPPA)

Jack Northrup noted that GPPA is working 
to encourage informal face-to-face state 
meetups at bars, restaurants, and gaming facil-
ities. They have a program available where 
members can borrow a fisheye camera to take 

images and provide to a collective drive. 
Italian Association of Planetaria (IAP)

Proxy Milène Wendling, reporting for Loris 
Ramponi, reminded everyone of the Voices 
from the Dome project, where all planetari-
ans are encouraged to contribute to this data-
base. Also noted was the 2019 winner of “Two 
Weeks on Italy,” Chrysta Ghent of the Jenni-
fer Chalsty planetarium in New Jersey, USA.
Japan Planetarium Association (JPA)

Sumito Hirota noted that are plans for plan-
etariums being built in Kyoto. In Japan, many 
planetariums are located within museums. A 
planetarium workshop will be held in Febru-
ary at the Takamatsu Children’s Science 
Center.
Middle Atlantic Planetarium Society 
(MAPS)

April Whitt mentioned that John Meader 
will be hosting an associate from Austria 
as part of the “Week in the United States” 
contest. MAPS Is working towards contacting 
those planetariums that can’t/don’t make it to 
conferences.
Nordic Planetarium Association (NPA)

Aase Jacobsen shared the story of an 
80-year-old working star projector produced 
before World War II. As the factory was 
destroyed in the war, this is the only function-
ing projector of its kind in existence. A similar 
projector is located at a school in Lübeck, but 
it is not functional. Only these two exist, that 
we know of. The full story will be shared in 
Planetarian.
Pacific Planetarium Association (PPA) 

Benjamin Mendelsohn reported that the 
largest drive for PPA was in their monthly 
Zoom seminars. As PPA is a very large region, it 
is difficult to bring people physically together, 
leading to a decline in membership. Econom-
ic difficulties and the turnover of planetarium 
personnel were also noted as factors in declin-
ing membership. A recent retiree is taking 
an active role in visiting planetariums in the 
region.
Rocky Mountain Planetarium Associa-
tion (RMPA)

Michele Wistisen highlighted the hosting 
of Dr. Guilherme Marranghello from Brazil as 
the winner of the “Week in the United States.” 
She highlighted the benefit of hosting, espe-
cially the exchange in aborigine stories from 
both regions. She mentioned that many plan-
etariums will be participating in activities 
around the Universe of Stories theme of the 
public library system.
Russian Planetarium Association (RPA)

Proxy Sharon Shanks reported that astron-
omy is returning to the school curriculum, 
so many representatives of RPA are working 
on a series of training programs based on the 
educational standards. The most recent plan-
etarium opened at School 19 in Irkutsk, the 
first secondary educational institution with a 

large dome. The RPA recently voted to change 
from a larger board of officers to a group of 
three in order to more effectively manage 
communication.
Society of German Speaking Planetaria 
(GDP)

Björn Voss shared the innovative design 
of the newly opened Science Dome at exper-
imenta Heilbronn, near Stuttgart, which 
boasts a 21.5-m tilted dome with a floor that 
can rotate the audience. He shared another 
unique setup of the Galileum in Solingen, 
near Bochum, a 15-m dome planetarium 
within a spherical gas tank. Two new working 
groups have been formed, one that focuses on 
regional projects for the planetarium Centen-
nial, and one that focuses on young profes-
sionals. The GDP is in process of developing 
a “Week in Germany” project similar to the 
“Two Weeks in Italy” and a “Week in the 
United States” projects.
Southeastern Planetarium Association 
(SEPA)

John Hare reported that several planetar-
iums in their region have been negatively 
affected by hurricanes, and some are perma-
nently closed. SEPA is encouraging more 
active sub-regional meetings (state/multi-
state), modeled after GLPA and MAPS. They 
are updating their by-laws and working on a 
code of conduct. The Sudekum Planetarium 
in Nashville, Tennessee, is planning to host a 
seven-region US planetarium conference in 
2023.
Southwestern Association of Planetari-
ums (SWAP)

Levent Gurdemir stated that SWAP recent-
ly had a change in officers. They are in the 
process of re-registering their organization 
with the State of Texas, and working on a new 
logo and website. 

Bidders for IPS 2022 Conference
Planetarium 1, St. Petersburg, Russia 

(See slides: https://preview.tinyurl.com/
Planetarium1Bid) and Houston Museum 
of Natural Science/Rice University, 
Houston, Texas USA (See slides: https://
preview.tinyurl.com/HoustonBid) presented 
information regarding the benefits of holding 
a conference at their institutions. Questions 
were asked of both bidders (NOTE: Details are 
provided in the Extended Minutes, contact 
secretary@ips-planetarium.org for a copy if 
desired.)

Council went into executive (closed) 
session to openly discuss the bids.

Return to open session.

Vision2020 Report
The Vision2020 Team, introduced and 

led by Jon Elvert, reported on progress. The 
team reviewed the Vision2020 Initiative and 
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accomplishments, including the creation of 
mission and vision statements, the setting up 
the new IPS governance structure, and the 
redesign of the website. Accomplishments 
were highlighted at each goal, the details of 
which can be found in the Extended Minutes. 
Notable: MOUs between IPS and LIPS, and the 
creation of the Emerging Communities and 
Equality, Diversity and Inclusion working 
groups. In support of the recommendation for 
IPS to adopt a 501(C)3 status, a document of 
pros/cons was provided by Jon Elvert.

Next steps include the transition of 
Vision2020 goals to existing committees. 
Council broke into groups to review V2020 
recommendations of where to move their 
goals into existing committees/working 
groups. The general feeling after the discus-
sion was that Council needs to consider what 
working groups IPS needs, rather than fitting 
V2020 into existing groups. 

Motion by Benjamin Mendelsohn, second-
ed by April Whitt:

 • To better align the Vision2020 working 
groups with current IPS committees, 
the IPS Secretary will publish a list of 
committees/working groups and their 
duties.

 • Vision 2020, committee chairs, and IPS 
Council will review the committee/
working group information.

 • Council and committee chairs will make 
recommendations to Vision2020 and IPS 
Officers on committees/working groups.

 • Vision2020 and IPS Officers will make 
recommendations on working groups to 
the IPS President, especially in regard to 
where Vision2020 goals fit into commit-
tees/working groups.

 • IPS President will decide what working 
groups to have.

 • Deadline for completing all of the above: 
October 1, 2019.

Motion was approved unanimously.
Motion by Jack Northrup, seconded by 

Michelle Wistisen, to keep the Vision2020 
team intact through IPS 2020 conference. 
Motion was approved unanimously.

Council and Vision2020 considered the 
“end game” (to complete the work). All agree 
that there should be a procedure in place for 
ensuring that change continues and that the 
organization has methods to support plane-
tarians in every part of the world. An external 
evaluator will be used every five years. 

Action item for Vision2020 Team: 
Included in the Vision 2020 final report 
should be an action list for future working 
groups.

The Vision2020 Team was thanked for 
their hard work. The meeting adjourned for 
the evening.

The meeting recommenced on Sunday, 23 
June 2019

Conference Reports
Marc Moutin, of the Cite de l’espace, 

Toulouse, France presented via Skype the 
report on IPS 2018 in Toulousse (See slides: 
https://preview.tinyurl.com/IPS2018Report). 
He highlighted the fact that this was the 
first time that that the fulldome festival and 
IPS conference were held at the same site. 
He shared the results from the participant 
surveys and lessons learned with Council 
and the 2020 host. Marc offered to be part of 
a task force that would help the host create 
a financial plan for the conference. Past Pres-
ident Shawn Laatsch, on behalf of all of IPS, 
expressed thanks to Marc for all his hard work.

Edmonton, Canada reported on upcom-
ing IPS 2020 Conference (website: IPS202.
twose.ca) (See slides: https://tinyurl.com/
IPS2020Upd). They noted that this will be a 
four-in-one conference with two days for the 
fulldome showcase, one full-day workshop 
for IMERSA, followed by a full-day LIPS work-
shop. Details of the planning were shared and 
are available on the conference website. There 
was discussion about the possibility of elimi-
nating mid-conference tours or having them 
concurrent with paper sessions. 

Council went into executive session for 
final discussion of the bids and to vote on the 
site for the 2022 conference. Voting was done 
via anonymous ballot with the option to 
choose either of the two bid sites or to abstain. 

Return of open session.

Vote for 2022 Conference Venue
Mark SubbaRao, on behalf of the IPS, 

thanked both vendors for the effort and time 
they put into their bids. He announced that 
the vote was close, and the venue chosen was 
Planetarium 1 of St. Petersburg, Russia. Both 
vendors were shown appreciation by Council.

Standing Committee reports 
(See slides: https://preview.tinyurl.com/

IPSCommittee2019)
The Standing Committee Reports were 

taken as read. Each committee provided a 
three- to five-minute presentation to focus 
on specific actions of the committee. Note 
that the Awards and Membership committee 
presentations were separated out and present-
ed after both the standing committee and ad 
hoc committee reports were given.
Elections Committee 

Elections Committee Chair Martin George 
noted that major changes have had to be 
made to the By-Laws and Standing Rules due 
to our voted upon board structure that will 
take place in 2020. Martin explained rules 
regarding the nominations of board members, 

reminding Council that nominations are 
open and that affiliates are responsible for 
making nominations for their regions.
Publications Committee

Highlights include Sharon Shanks serving 
13 years as the editor of Planetarian. The 
proceedings from Toulouse are completed; all 
future hosts, including Edmonton, are strong-
ly encouraged to enforce the “no text–no talk” 
rule to ensure complete Proceedings. Directo-
ry Editor Dale Smith is stepping down after 
22 years, recommending Daniel Audeon and 
Lionel Ruiz as new co-editors.
Ad Hoc Committee/Task Force and 
Working Group reports 

The Ad Hoc Committee/Task Force and 
Working Group reports were taken as read. 
Each committee provided a three- to five-
minute presentation to focus on specific 
actions of the committee.
Education Committee 

Mark SubbaRao and Patty Seaton drew 
attention to the white paper that Jeanne 
Bishop prepared on behalf of the Education 
Committee on “The Value of Education in the 
Planetarium.” There are a long version and a 
one-page summary available. Mark high-
lighted this effort as an example of the type 
of product he’d like to see IPS provide the 
membership.
Emerging Communities

Patty Seaton highlighted from Chair 
Dave Weinrich’s report that the commit-
tee’s current focus is on Africa. The commit-
tee continues to work with Jacob and Jane 
Ashong to further the work of the Ghana 
Planetarium. The Travelling Telescope Project 
is moving along with a plan to build a science 
center in Kenya with an observatory and a 
permanent planetarium.
History Committee

John Hare reported on the IPS archives 
project, which is currently in printed format 
and stored in his business office in Florida. 
There are plans to scan the information and 
to locate a more permanent repository for the 
current printed materials. Dave Weinrich has 
been recommended to come on board and 
transition to the chair position in the future.
Immersive Audio Committee 

Charlie Morrow joined via Skye to report 
that he is currently working on a book which 
is a collection of interviews and writing on 
the elements of the immersive experience. 
He highlighted the committee’s collaborative 
work with IMERSA to discuss industry audio 
standards, industry networking, education ad 
presentation.
International Relations Committee

Chair Martin George highlighted the 
Bangkok Planetarium meeting of Thai plane-
tarium directors and staff, and their ongoing 
efforts to set up a Thai Planetarium Society. 
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A core meeting will be held in August. The 
Singapore planetarium has a small staff, yet 
they are excited about the happenings in 
Thailand and are hoping to have regional 
support of IPS. Martin expressed his thankful-
ness for the new IPS initiative for A Week in 
the United States.
Portable Planetarium Committee 

From Susan Button’s filed report, Patty 
Seaton highlighted the work being done on 
the Portable Planetarium Handbook.
Science and Data Visualization 

Chair Mark SubbaRao pointed out that 
this committee has many ongoing activities, 
necessitating a restructuring of the commit-
tee. This October they will be hosting another 
Data to Dome Workshop. IPS is the official 
sponsor of this workshop, and Mark would 
like to see IPS organizing more events similar 
to this one. Next steps include disbanding the 
current workforce and creating multiple new 
working groups to carry on the many tasks.
Centennial of the Planetarium
Committee

Chair Björn Voss reminded us that the 
centennial should be celebrated between 
fall 2023 and May 2025. He recommends an 
opening event the Fall of 2023, a central event 
in 2024, and a closing event in May 2025. 
The centennial should serve as a market-
ing device for planetariums. Many ideas for 
ideas for local, regional, and global projects 
were collected at IPS 2018, and all suggestions 
were evaluated, ranked, and discussed at Brno. 
First steps were taken for a book project, social 
media activities, website, and the collection of 
“history pieces.” A call for proposals for a logo 
for the centennial was published and circu-
lated. Priorities include having a more inter-
national approach to the centennial; perhaps 
each region can create their own regional 
working group.
Membership Committee

Membership has been separated from the 
responsibility of the Treasurer. Mike Murray 
was named chair. Sharon Shanks, committee 
member, shared that the committee is focus-
ing on a mentality shift: from “what can I get 
from IPS” to “What can I offer IPS?” IPS hopes 
that smaller events, such as Data to Dome 
workshops, will help address the common 
question, “I don’t go to the conferences, so 
why should I be a member?”
Awards Committee

Chair Manos Kitsonas shared that a new 
award, the Adler-Mansfield Prize for scientific 
visualization, was first awarded in Toulouse. 
The medal project has been delayed, requir-
ing more discussion. Managing Matters will 
work with Manos on this effort. An online 
form is now available on the IPS webpage for 
the nomination of Fellow. Current nomina-
tions were shared by the Awards Chair and 

voted upon by Council. It was noted that only 
service awards can be awarded posthumously.

Constitution Matters
Changes to the By-Laws were made last 

year and all approved by membership vote. 
The first set of changes were made to the 
standing rules in order to move ahead with 
the changes necessitated by board structure. 
These were voted upon recently by Council. 
More changes to outdated rules are pending.

Unfinished Business
None to report

New Business
For future conferences past 2022, consid-

erations must be made to how to commu-
nicate the structure of our conferences to 
potential bidders. One of the recommenda-
tions from Vision2020 is that we will manage 
our own conferences, such as registration and 
schedule. The hope is that more institutions 
will be willing to bid as this means that IPS 
assumes more responsibility for the finances, 
lessening their financial risk. IPS is hoping to 
have conferences help generate profit and to 
prevent the loss of knowledge that is gathered 
by past conference hosts. One of the reasons 
we have chosen Managing Matters is that 
they have conference experience. We could 
expand their contract to include this.

To have this new structure in place by 
2024, IPS must move quickly; definitely deci-
sions should be in place for bids for 2026. For 
2024, written bids are due one month prior 
to the Council meeting at IPS 2020. By the 
very latest, the end of this calendar year (31 
December 2019), we would need to let those 
who have suggested they will bid that these 
changes are happening. Changes to the appen-
dix of the standing rules must be made, which 
is a Council vote. The officers set a goal to 
make a decision by October so we can vote by 
December.

On the proposed change of tax status: it 
is recommended that IPS is better suited as 
a 501(c)3 (non-profit) organization (primar-
ily educational goal, which matches our 
mission). Our current status as a 501(c)6 (not-
for-profit) organization is typically for trade 
organizations. Benefits of change were shared, 
and a recommendation was made to consult 
with a certified public accountant.

IPS is looking into rebranding. Part of the 
contract with Managing Matters is graphic 
design. We are looking into transforming to a 
more modern organization; one of the ways 
of communicating this is with a new design. 
Officers and Council took the action to make 
decisions by 31 December.

 Years of the Planetarium
A thorough presentation was given by  

Björn Voss on the Centennial (2023) (Slides 
included in https://preview.tinyurl.com/
IPSCommittee2019). IPS 2024 should consid-
er this a central event to their conference. 
A script writing contest is being consid-
ered as a creative way to weave the plane-
tarium centennial into a planetarium show. 
Germany would like to host 2024 because of 
the Centennial. ZEISS is offering to host, but 
must be in partnership with a planetarium. All 
affiliates are encouraged to begin working on 
their own projects.

For the Good of the Order
Shawn Laatsch read a request from Ken 

Brandt, who is planning a 50th anniversa-
ry event for the Robeson Planetarium that 
is currently closed due to hurricane damage, 
asking for IPS to send a proclamation to help 
celebrate the event and also to help support 
reopening the damaged planetarium. Pres-
ident Mark SubbaRao will write a letter of 
proclamation in support of this request.

Motion made by April Whitt, second-
ed by Björn Voss, to adjourn. Motion 
passed by majority.   I
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At this year’s IPS Council meeting in Reykjavik, the Vision2020 
team presented an overview of its accomplishments and remaining 
challenges for implementing fundamental change within the IPS. 
The team also delivered updates on their individual goals. 

During the meeting, Council initiated a plan for finishing the work 
of Vision2020 by the time of the 2020 conference meeting in Edmon-
ton. This plan is to have V2020 team goals handed over to existing IPS 
committees/working groups/task forces, where they will be ensured 
the continuation of the team’s work well beyond 2020. 

So, what is the Endgame for Vision2020 and how will its goals 
and vision of a modern, new IPS continue once the initiative elapses 
in 2020? How will IPS prevent stagnation of these goals post 2020? 

Council should refer to IPS’ adopted strategic plan. Perhaps the 
most significant V2020 accomplishment was creating a road map, a 
strategic plan, for the organization’s present and future, a plan based 
upon the six team goals that were written to give IPS purpose and 
provide benefits, not just to its membership, but to the global plan-
etarium community. It is this strategic plan that should give guid-
ance to shaping a future IPS.

After Edmonton, Council must make certain the V2020 team 
goals remain relevant and evolving. The recommendation is for 
the team’s six goals become charges of related existing commit-
tees, thereby aligning, or integrating these goals with committees 
or working groups. 

For example, V2020 Goal 2: Engage in Professional Science 
Community, could merge with the Ad Hoc Task Force Science and 
Data Visualization. Both the goal and the task force relate to data 
visualization and communication: formatting data for the dome 
and using data in live programs, as well as use of the dome for non-
astronomy 3D data. 

Council may also consider restructuring existing committees to 
become task oriented with strict timelines for carrying out goal 
objectives, or create an entirely new committee/working group 
specifically charged to complete the goal. What would these 
committees look like and how they handle the goals would be 
determined by the new IPS governance. 

Is IPS now where V2020 thought we would be five years ago 
when the initiative was created? 

Vision2020 set out to expand the horizons of IPS, what it could 
become; alter not just the governance structure and how day-to-
day operations get done, but also to fundamentally change how IPS 
does business on a global basis, create opportunities for an increas-
ing diverse membership, how we network and communicate with 
each other.

 The IPS has already made some remarkable changes, but a “new” 
IPS will likely be determined by how current and future working 
groups continue to push boundaries, evolve, inspire, and pursue the 
goals envisioned by the V2020 Initiative. 

To learn more about Vision2020’s team, its mission and 
vision, and strategic plan go to: https://www.ips-planetarium.
org/page/vision2020     I

Continuing the work beyond 2020: The endgame for the initiative

PARTYcles Alex Cherman#040 - Dec.'19

And I still am!
It is called 
DUALITY...

It's easy... when 
you know how.

Can I be a wave too?

And so am I!

YAY! I'm a wave!

Come closer! We should 
interact! I never interacted 

in wave form before!

OUCH! There goes 
the romance...

So you are a 
wave now?

You still 
don't get it, 

do you?

Well... I'm pretty sure 
you used to be a particle!

It is not a "now" thing... this 
is what I've always been.

WOW! How did 
you do that?

OF COURSE!
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Planetarium Research

Introduction
Planetariums have been in existence for 

almost a century (Werner 1957), and fulldome 
video planetariums have grown to dominate 
the industry over the last two decades. Yet 
arguments for the most effective planetari-
um strategies have continued to appear over 
the years (e.g., Friedman, Schatz, & Sneider 
1976; Friedman 1991; Tidey 1994; Wyatt 2005; 
Wyatt 2019). What defines the planetarium 
experience? How does an educator teach in 
the planetarium? Given the best available 
research, can we determine what best prac-
tices support the elements that make up the 
planetarium experience and teaching under 
the dome? 

This paper serves to try to answer these 
questions by drawing upon literature from 
multiple disciplines. Although the amount of 
planetarium research conducted is still small 
compared to the whole of astronomy educa-
tion research (e.g., see the review by Slater 
& Tatge 2018), there are a growing number 
of research studies that provide support for 
best practices that define an aesthetic for the 
medium that various planetarians have advo-
cated for. Where planetarium-focused research 
does not exist, I will note studies in similar 
fields where the results may be applicable.

What makes an effective show?
When polled, planetarium practitioners 

have consistent ideas about what makes an 
effective planetarium show. Based on inter-
views with seven planetarium profession-
als, Croft (2008) discovered that they shared 
similar ideas about what they considered 
core elements of the planetarium experience. 
These aesthetics are intrinsic to the planetar-
ium, and contribute to the audience experi-
ence that is unique to the medium. 

The five key aesthetic themes are: 
 • having a live presenter deliver the 

program; 

 • an experience that is visually immersive; 
 • a program that takes audiences on a 

journey; 
 • a slow pace that creates a peaceful and 

relaxing environment; and 
 • music that helps fill out the experience.

The digital fulldome video planetari-
um has made possible a new type of experi-
ence underneath the dome, and with it, new 
educational possibilities. While fulldome 
planetariums were still a relatively new tech-
nology, Yu (2005) suggested multiple reasons 
why using computer-generated virtual envi-
ronments within a fulldome environment 
would provide a superior educational expe-
rience compared with traditional instruction 
in astronomy. These are: providing multiple 
frames of reference for viewing three-dimen-
sional relationships; having egocentric and 
exocentric viewpoints to see models from 
within and without; being able to see and 
experience multiple size scales seamlessly; 
and having simulations that dynamically and 
accurately evolve through time.

For this first of a two-part paper, I will focus 
primarily on the visual planetarium experi-
ence. With respect to planetarium aesthetics, 
I will review the elements of visual immer-
sion, taking audiences on a journey, and the 
use of live presentations. For the question of 
the benefits from fulldome technology, I will 
look at the use of multiple frames of reference, 
and being able to depict multiple size scales. 
Our later paper will review the remaining 
topics of the use of pace and music in plane-
tarium shows.

1. Live presentations
Jack Fletcher’s 1980 research study 

compared a traditional planetarium lecture 
with a program where students engaged in 
active participatory learning. In the former, 
students visiting the planetarium as part of 
their classes listened to the presenter talking 

about the changing position of the sun on the 
horizon over the course of a year. In the latter 
mode of engagement, students were presented 
with the sun on the horizon at different dates 
during the year, took their own measure-
ments of the solar position, and made their 
own hypotheses as to what was happening.

Eight planetarium directors taught two 
classes in each of the two different teach-
ing methods. The 686 students involved in 
the study were tested immediately after the 
planetarium class and four weeks later. The 
independent variables being tested were: the 
method used for teaching, the instructor, 
the amount of time after instruction before 
testing, and a measure of how much “practice” 
the instructor had in delivering the program. 
A four-way analysis of variance showed that 
the strongest effect on student scores was the 
choice of instructor. The next most important 
factor was the amount of time passing before 
testing. The method of teaching—either 
passive or more active approach to the plan-
etarium instruction—did not to have a signifi-
cant effect on a student’s outcome.

The idea that different live presenters can 
lead to different impacts on the audience 
while delivering the same program is not 
surprising (Brunello 1992). Different lectur-
ers bring different skillsets, and it would be 
expected that they would have their indi-
vidual teaching styles would lead to different 
audience outcomes. 

Even the same presenter would not show 
the same consistent performance day in and 
out. It would be best for an audience to experi-
ence a “good” or “on” day rather than a “bad” 
or “off” day from the instructor. Hence, since 
the 1960s, recorded programs have become 
more prevalent, since it offers a way to capture 
the best lecturer doing their best performance. 
The recorded lecture represents an important 
alternative paradigm to the traditional plan-
etarium program narrated live by a presenter 
(Yu et al. 2018).

Yet, despite the dueling presentation 
philosophies, there has not been a published, 
peer-reviewed rigorous study comparing live 
versus pre-recorded presentations. An unpub-
lished visitor study report from the Denver 
Museum of Nature & Science, however, 
does show that live programs have benefits 
over their pre-recorded counterparts (Koke 
1999). The study used a planetarium show 
on asteroids, comets, and meteors. In the first 

Ka Chun Yu
Denver Museum of Nature & Science
kcyu@dmns.org

The Aesthetics of the Planetarium Experience:
Research-Based Best Practices (Part I)
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presentation, the audience heard a recorded 
narration while an operator controlled the 
optical mechanical projection system follow-
ing the show script. In the second show, a live 
presenter narrated the same script word-for-
word, with the visuals again being created live 
by the dome operator. 

Immediately after the presentation, the 60 
audience members were queried via a written 
response sheet to see if they could recall from 
the show the five actions one can take after 
seeing a meteor in the sky. Those who saw the 
live show remembered more of the actions 
than those who viewed the recorded show. 
(For a more detailed description of this work, 
see Yu et al. 2018.) Although twenty years has 
passed since this visitor study, I am not aware 
of any other work done since that similarly 
compares live and pre-recorded versions of 
the same program.

2. Immersion
In her 1997 book Hamlet On the Holodeck, 

Janet Murray describes technologically-medi-
ated immersion using the analogy of immer-
sion in water. Physically immersed in a liquid 
means replacing the feeling of being surround-
ed by air and having one’s feet planted on 
solid dry ground. Similarly, the psycholog-
ical sense of immersion involves replacing 
one’s physical reality with a virtually gener-
ated one. This metaphor for an immersion 
is also applicable to many different types of 
experiences, and not just the visual immer-
sion familiar to fulldome planetariums or the 
mix of visual, audio, and interactive immer-
sion of virtual reality. A more traditional defi-
nition of immersion from the perspective of 
computer graphics and virtual reality is the 
degree to which the senses are dominated by a 
computer-mediated environment (Arsenault, 
2005; Fiore, Harrison, Hughes, & Rutström, 
2009; Nunez, 2004).

The common element of visual immersion 
in planetariums is the hemispherical display 
where imagery is projected. The wraparound 
visual immersion allows the audience to expe-
rience three-dimensional computer-generated 
virtual environments. Both the field-of-view 
(FOV) and the physical display size can lead 
to the sense of greater immersion. These two 
variables are quantifiably larger in the plane-
tarium than in a desktop monitor.

Although the rendered imagery is less 
than the full spherical environment typical-
ly created in virtual reality (VR), fulldome 
theaters are more immersive than current VR 
in one important way. Most current VR head-
mounted displays (HMDs) (except for a few 
exceptions, e.g., the Pimax 5K+; Carbotte 2019) 
have typical FOVs of ~100 deg, making the 
immediate visual experience visually restric-
tive and less immersive than fulldome. Users 
have to scan the environment by moving 

their head around before they can get the 
same visual field that an audience member 
takes in immediately in fulldome (Yu et al. 
2017). Studies of flight and driving simula-
tors comparing HMDs with wide FOV projec-
tion screens show that users of the latter have 
better performance tied to the wider FOV (e.g., 
Grabe et al. 2010)

Immersion inside a three-dimensional 
mediated environment has multiple bene-
fits (Salzman et al. 1999). Abstract information 
can be placed around viewers allowing them 
to make sense of phenomena by their rela-

tionships to the visualized datasets. Viewers 
can take advantage of the sense of their own 
surroundings to relate to the virtual models. 
Environments that are virtually created or 
captured via immersive photography may 
also be visually compelling. Because the 
visual immersion of the dome has blocked 
out distracting elements that are not part of 
the presentation, immersion in fulldome can 
help draw attention and focus more effective-
ly than in less immersive technologies.

Immersion can determine how a viewer 
can gain spatial information about their 
surroundings. Content seen in the periphery 
of the retina attracts greater attention than 
content in the central foveal region of vision 
(Livingstone & Hubel, 1988). Increasing a FOV 
of a display is associated with faster search 
times for objects within a computer-generat-
ed virtual environment (Venturino & Wells 
1990). 

By contrast, smaller FOVs can be a detri-
ment to navigation performance inside a 
virtual environment. Reducing the periph-
eral vision by restricting the FOV can lead to 
increased errors when judging headings and 
distances (Toet, Jansen, & Delleman 2007). 
Wide FOV and high resolution displays 
result in better navigation and wayfinding 
(Ni, Bowman, & Chen 2006). Physically large 
displays can impact viewers independently of 
FOV. Larger imagery leads to greater attention, 
arousal, and excitement in viewers (Lombard 
et al. 2000; Reeves, Detenber, & Steuer 1999).

To date, there have been two non-peer-
reviewed and two peer-reviewed studies that 
directly compared test groups under immer-

sive and non-immersive conditions in the 
context of digital planetariums. The first non-
peer-reviewed study is an evaluation for the 
35-minute Tales of the Maya Skies (Wong 2009), 
which was shown to adult audiences in a full-
dome theater, as well as via lesser immersion in 
the form of a giant screen theater and a large 
screen television. Surveys taken of 233 partic-
ipants showed that the dome experience was 
more effective at conveying scientific infor-
mation and inspiring further learning than the 
non-immersive cases (Heimlich et al. 2010). 

The second non-peer reviewed paper is by 

Jacobson (2010), who looked at 40 students 
(ages 11-14) playing an educational comput-
er game that involved a tour of an Egyp-
tian temple and answering questions from 
a virtual priest. The non-immersive group 
worked on a desktop computer, while the 
immersive group played inside a digital dome 
at a local science museum. Students created 
their own short videos explaining the content 
of the computer-generated temple. When 
the student videos were graded, those who 
worked in the immersive environment had 
consistently significantly better factual recall 
and conceptual learning than those in the 
control group. Although for some of the cate-
gories, the two groups did similarly well, there 
was no topic where the students who used the 
computer screen did better than those that 
used the dome.

An evaluation of We Choose Space, a 
24-minute planetarium show about human 
spaceflight (HMNS 2012), was shown on 
computer monitors in the classroom as well 
as in a portable digital dome (Zimmerman 
et al. 2014). Based on pre- and post-tests, the 
374 students in middle and high school (ages 
11-17) showed increased learning gains in both 
mediums. A smaller subset in grades 6-8 saw 
the program at their middle school, with 107 
students experiencing the show on a comput-
er monitor and 93 students visiting the porta-
ble dome. Roughly half the sample in each 
group (N=47 for the computer and N=58 for 
the portable dome) were tested again six 
weeks after the treatment. The dome cohort 
saw significantly greater retention when 

Immersion can determine how 
a viewer can gain spatial

information about their surroundings.

(Continues on next page)
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comparing pre- and post-tests compared to 
the computer group.

One of the studies from the Astronomy 
Learning in Immersive Virtual Environments 
project (ALIVE; Yu et al. 2015) involved three 
different groups of college students taking an 
introductory astronomy course. The control 
Group I (N=157) saw no visualizations during 
their semester-long course; Group II students 
(N=308) had real-time planetarium visual-
izations shown in their classrooms while 
their instructors lectured; Group III students 
(N=516) traveled to a multi-channel digital 
fulldome theater at a local natural history 
museum, where their instructors taught 
using immersive real-time visuals. For the 
topic of the seasons, the Group 
III students who visited the 
dome had better learning gains 
compared to the non-immer-
sive Group II when comparing 
post-tests given the same week as 
instruction. The retention gains 
were stronger still for Group III 
when using comparing post-tests 
given roughly 6 weeks after the 
pre-test.

As for why teaching seasons 
with immersive visuals is more 
effective than the non-immer-
sive version, Yu et al. (2015) tabu-
lates all of the ways in which 
the dome is different from the 
flat-screen experience. In the planetarium, 
students can see immediately from which 
directions the sun rises and sets. As the sun arcs 
across the sky during the course of a day, it is 
readily evident how high up it is moving over 
the course of the year. The audience immedi-
ately grasps these different spatial directions 
as the simulation is moved through time. 

On the other hand, in the non-immersive 
case, the single-channel projected image has 
limited horizontal and vertical FOVs defined 
by the edges of the frame. Although the plan-
etarium software can scale the FOV of the 
video output, it is nowhere as wide as the 
fulldome hemisphere. Artificially widening 
the FOV also has the drawback of increasing 
distortion at the edges. A second problem is 
that with the limited resolution of the projec-
tor (in this case, XGA or 1024x768), a wider 
FOV means that the visual content is rendered 
onto smaller patches of the screen, making 
content difficult to discern for students in the 
back of the classroom. (Similarly, the clarity 
of visuals is one benefit that multichannel 
fulldome planetariums have over their single 
channel counterparts, at least until the cost of 
extremely high-resolution single projectors 
comes down enough for them to be afford-
able for use in smaller portable domes.)

Whereas the students in the planetarium 
could see for themselves the positions of the 

sun relative to the horizon and zenith over 
the course of the year, students in the class-
room need to have the locations of the sun 
explained to them by the instructor, because 
its relative position is not clear in the flat 
projection. Students in the classroom there-
fore have to keep additional information 
about the mental model of the seasons, as 
related by their instructor, in their heads as 
they grapple with the sun-Earth relationships. 
Students will have to use some of the limited 
short-term memory resources to construct 
their mental models (Sweller, Van Merrien-
boer, & Paas 1998), something the students in 
the dome do not have to worry about.

3. Taking audiences on a journey
The ability to fly through virtually-creat-

ed environments in large immersive fulldome 
displays means that the audience experi-
ence is more similar to that of a cinematic 
giant screen experience than that of a tradi-
tional planetarium. Such similarities have, in 
fact, sparked discussions about whether giant 
screen and large domes could eventually 
converge in their technological and business 
models (Kleiman 2013). But also what is shared 
between the two media are similar approaches 
to filmmaking that are used to create effective 
and compelling content for audiences (Yu, 
Neafus, & Wyatt 2016).

The visual display of a giant screen theater 
is so large that the audience experience is 
effectively that of a “frameless” experience, 
where the edges of the visual field have disap-
peared (Shedd 1989). Because the audience is so 
immersed within the experience, Ben Shedd 
describes this effect as the audience feeling that 
they are inside or part of the picture, instead of 
viewing the events happening in-frame from 
an external vantage point.

 A similar analogy can be made for full-
dome experiences. Camera movement in a 
fulldome film creates the sensation that the 
viewers are experiencing what they are seeing 
as the camera moves forward, pitches, tilts, 
and rotates. The audience hence is effective-
ly going on a journey themselves, instead of 

merely watching a journey take place for the 
characters in a film. 

There are additional ways to facilitate the 
continuous experience of what Ryan Wyatt 
has called the “narrative journey:” edits are 
kept to a minimum, there is usually continu-
ous motion, and the narration is tightly inte-
grated with the visuals to create compelling 
storytelling (Wyatt 2005, 2019).

There is no published research study with 
an objective goal of investigating the impact 
of narrative journey-style fulldome programs. 
Yet, there are intriguing hints from other 
research fields that suggest that a narrative 
journey can have positive impacts on the audi-
ence. Media studies show that viewers increase 

their attention during television 
program viewing when present-
ed with elements that lead to an 
involuntary “orienting response,” 
such as edits, graphics, and sound 
effects. For edits, viewers’ memo-
ries of what they saw will vary 
depending on the type of edit. 
Edits consisting of simply cutting 
to different shots and camera 
angles within the same scene 
will increase viewer attention 
without leading to lower recall of 
what they saw. If edits consisting 
of jumps to entirely new scenes 
are too frequent—more than 10 in 
2 minutes—then the viewers are 

overloaded; their short-term memory cannot 
keep up, and their recognition drops off (Lang 
et al. 2000).

There is also an educational research 
study involving a fulldome planetarium 
that suggests the narrative journey model 
of storytelling is effective. Yu et al. (2016) 
describes using the fulldome planetarium to 
teach about solar system moons as part of the 
ALIVE project. The visuals that complement-
ed the lecture involved a continuous narrative 
journey from one planet and moon system to 
the next (including planets with no moons, 
such as Venus and Mercury) done in real-
time flight with a planetarium visualization 
software. Again, three different cohorts were 
used, with the college undergraduate students 
divided into classes that saw the lecture 
presented inside a planetarium, or in their 
regular classroom, and a third control group 
that did not have the benefit of any visualiza-
tions at all.

Unlike the topic of Earth’s seasons, solar 
system moons in the ALIVE project were 
not taught in any way that involved spatial 
discernment that would take advantage of 
the planetarium’s immersive display. All 
visual content—planets, moons, orbital trajec-
tories, and identifying labels—were visible 
in the forward camera direction. It would be 
reasonable to hypothesize that there would 

 Camera movement in a fulldome 
film creates the sensation that the 
viewers are experiencing what they 

are seeing as the camera moves 
forward, pitches, tilts, and rotates.
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be little difference between the classroom 
and planetarium scenarios. Unlike seasons, it 
seems that there is no benefit to seeing visual 
content about moons off-axis from the audi-
ence member’s centerline.

However, the results did not match these 
expectations. Although the students who 
visited the dome and those who stayed in 
their classrooms had similar gains immedi-
ately after instruction, the dome students had 
retained most of their learning gains 3-4 weeks 
later. Both the classroom visualization and 
the control groups lost what initial gains they 
had, and effectively saw no learning gains 
when they were assessed later to determine 
their long-term retention of the material.

There had been some previous research to 
suggest that immersion using large screens 
could lead to better learning experiences by 
increasing student attention, memory, inter-
est, engagement, and motivation (Fraser et al. 
2012). Larger screen sizes have also been corre-
lated with increased attention in viewers 
(Reeves et al. 1999). Yu et al. (2016) also spec-
ulate that for audiences in a dome, the optic 
flow of visual content into a viewer’s periph-
eral vision could have substantial benefits. A 
narrative journey-style flight would result in 
objects translating across the dome at differ-
ent rates depending on its relative distance 
and parallax. In regions dense with objects, 
such as the Jovian or Saturnian moon systems, 
rendered moons, their labels, and their orbital 
lines would shift about as the camera moved 
forward. This would lead to a sense of vection, 
where the viewers feel the psychological sense 
that they are moving through the rich field of 
virtual objects. A combination of screen size, 
motion, and attention to visual content in the 
periphery could lead to greater overall atten-
tion and emotional arousal to the audio and 
visual experience.

In contrast, the non-immersive classroom 
visuals show a highly truncated view of the 
same simulated scene, with the field-of-view 
no more than 5% of the fulldome view (Yu et 
al. 2016). As the virtual camera flies forward, 
objects simply disappear out of the frame. 
Content does not show up in viewers’ periph-
eral vision nor is there a large visual field to 
trigger greater attention in the audience. Yu et 
al. (2016) did not explicitly set out to test for 
the effect of varying the size of the display 
screen of the dome, or the direct impact from 
peripheral imagery. However this work does 
point to directions for future research to 
directly test the narrative journey model.

4. Multiple frames of reference/
egocentric-exocentric viewpoints

Pierre Chastenay (2014) used a fulldome 
planetarium to look at the effect of teach-
ing with multiple reference frames for the 
topic of phases of the moon. The qualita-

tive study involved six children, ages 12-14, 
who were exposed to the changing phases of 
the moon over the course of a month from a 
geocentric perspective. This egocentric posi-
tion was followed by an exocentric point of 
view, by flying the virtual camera above the 
Earth-moon system to see phases as a result 
of the relative positions of those two bodies 
with respect to the sun. Instead of a lecture, 
the instructor also attempted to scaffold the 
students’ learning by engaging with them, 
asking them to make predictions, and present-
ing them with new situations to see if their 
mental models could accommodate the new 
scenarios (e.g., seeing phases of Earth from the 
moon, and observing the phases of Venus).

Based on pre- and post-planetarium experi-
ence data collected from individual and group 
interviews, and written assessments contain-
ing multiple-choice as well as open-ended 
questions, Chastenay showed that student 
conceptions changed after a 90 minute dome 
program. The children, in both written and 
verbal assessments, showed that their mental 
models of lunar phases evolved from being 
less to more scientifically accurate, based on 
the exocentric visuals presented in the porta-
ble dome. Students were also able to transfer 
their understanding of their mental models 
to describing new situations. Not only were 
they able to explain the appearance of Venus 
from Earth, and the phases of Earth from the 
moon, they also extrapolated their thinking 
accurately to describing the appearance of 
Mercury from Earth, and speculating about 
how Jupiter’s moons would look in the Jovian 
system.

Although his study did not have a compar-
ison control group where fulldome visuals 
were not used, Chastenay’s careful documen-
tation of student thinking before and after 
the fulldome intervention shows the power 

of having multiple frames of reference. This 
agrees with Yu’s (2005) prediction that such 
perspective shifts are especially important 
in understanding astronomical phenomena, 
like seasons and phases of the moon, which 
involve complex three-dimensional relation-
ships between celestial bodies and the observ-
er. Learning from multiple frames of reference 
allows the viewer to absorb the three-dimen-
sional relationships more effectively than 
from a flat, two-dimensional diagram. The 
egocentric and exocentric viewpoints togeth-
er give more comprehensive combined infor-
mation about the model than a single view by 
itself.

5. Range of size scales
Many real-time fulldome planetarium soft-

ware can mimic to some extent the visu-
alizations developed for Ray and Charles 
Eames’ 1977 Powers of Ten film (Emmart 2005). 
A typical start of such a flight reveals the 
virtual camera pointing at Earth. The camera 
then pulls back exponentially faster to show 
successively larger scales, from solar system to 
galactic to extragalactic domains. Highlight-
ing the Digital Universe catalog of astrophys-
ical datasets commonly used in planetarium 
software (Abbott 2012), this pullout seems 
like an intuitive way to showcase our current 
understanding of the universe at different 
scales with a metaphor that yanks the plan-
etarium medium from the geocentric dome 
of heaven of traditional optical mechanical 
projectors into the three-dimensions of full-
dome visualizations and simulations. This 
paradigm of a planetarium narrative journey 
combined with exploration of astrophysi-
cal datasets with a Powers of Ten-style lesson 
in scale would find its way to the American 
Museum of Natural History’s fulldome film 

(Continues on next page)

 It would be reasonable to hypothesize that 
there would be little difference between the 

classroom and planetarium scenarios.
Unlike seasons, it seems that there is no

benefit to seeing visual content about moons
off-axis from the audience member’s centerline.

However, the results did not match 
these expectations.
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Passport to the Universe (Sweitzer 2001), one of 
the first widely distributed fulldome movies.

Although this type of flight may seem intu-
itively obvious as a way for teaching scale, 
there have been only a few attempts to make 
empirical tests of this instructional model. 
The Powers of Ten film has been studied only 
once by Jones et al. (2006) for its effectiveness 
in educating students about scale. Looking 
at a more interactive version of the zoom 
out, Schneps et al. (2014) showed that a solar 
system visualization app running on a hand-
held tablet was effective at increasing learn-
ing about scale by high school students who 
manipulated and explored the simulation 
using the standard “pinch-to-zoom” interface 
familiar to users of smartphones and tablets.

Yu, Sahami, & Dove (2017) describes the 
ALIVE tests for the Powers of Ten style of visu-
alization. This time, the focus was on college 
student understanding of scale in the solar 
system with an exponential zoom-out from 
Earth and the sun. This was augmented with 
a virtual measuring tool, consisting of a 
nested set of logarithmically-scaling grids that 
allowed students to actually see and measure 
distances between objects in the simulation. 

A second component of the dome or class-
room experience consisted of a virtual flight 
from Earth to Mars to Jupiter at a constant 
speed, instead of an exponentially increasing 
speed. The camera velocity was still unphys-
ically superluminal, in order for the flight 
to take place in a span of a couple minutes 
instead of the several hours needed at the 
speed of light. This flight helped empha-
size the lack of any perceived motion during 
most of the interplanetary trek. The stars also 
appeared motionless, which reaffirmed the 
fact that they lay much farther away than the 
worlds in the solar system. 

In assessments with the three experimen-
tal groups, the students who visited the dome 
had the greatest learning gains immediate-
ly after instruction. In a follow-up 4-6 weeks 
after instruction, these students actually 
showed improvement over time. The group 
that saw the software visualizations project-
ed onto a flat screen in their classroom saw 
smaller gains immediately after instruction. 
Their post-test follow-ups show a small drop in 
their test scores, suggesting that the visualiza-
tions in the classroom were not as memorable.

The Powers of Ten-style visualizations used 
in the ALIVE project do not require aware-
ness of objects in different directions relative 
to a member of the audience, so there should 
not be any benefits made possible by spatial 
learning in the dome. The better performance 
of students visiting the dome could, like the 
solar system moon visualizations discussed 
in Section 3, be attributed to the content in a 
wide FOV stimulating the audience’s periph-
eral vision and attention. A follow-up study 

would be needed to confirm this hypothesis.
This ends Part I. In the next and concluding 

chapter, I finish by covering slow-paced story-
telling as it relates to creating the sense of awe, 
the use of accompanying music, and wrap up 
our survey of planetarium aesthetics.
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Abstract
This article, written for planetarium profes-

sionals, presents the experiences student 
participants have while using motion sensor 
and head-mounted displays in a planetari-
um and how these experiences extend and 
enhance immersive participation. Informa-
tion is presented in tabular form and orga-
nized to examine planetaria with attached 
motion sensing device and head mounted 
display tools used either in or out of a plan-
etarium. Considerations include information 
on the use of avatars, how to use creativity 
and perspective to enhance message, uses of 
design elements, physical aspects of each tool, 
and tips for program enhancement. Using this 
information, planetarium professionals can 
isolate distinctions between the tools that will 
help integrate these technologies into plane-
tarium programs.

Introduction
Modern planetarium theaters continue 

to evolve since Walther Bauersfeld, of Jena, 
Germany, projected stars and planets inside 
a white hemispherical dome in the 1920’s. 
Today, fulldome planetarium theaters exist 
in schools and science museums around the 
world. Their role in science education contin-
ues to grow due to the association with tech-
nologies for teaching and learning (McPike 

& SubbaRao, 2015; Summers, 2018). Planetari-
um presentations adapt to audience demand 
and often content goes beyond programs on 
astronomy (Fisher, 1997; Hitt, 1999; Petersen, 
2014; Yu, Sahami, Sahami, & Sessions, 2015). 

Fabricatore and Lopez (2012) observed that 
“the educational value of simulations has 
been theorized and empirically investigated 
for more than 20 years” (p. 211). Practitioners 
in the field already understand the value of 
a physical planetarium facility as a teaching 
device (Marche, 1999; Plummer & Small, 2013; 
T. F. Slater, 2017; T. F. Slater & Tatge, 2017). In 
this paper, we examined MSDs and HMDs as 
ways to enhance and extend the planetari-
um experience, both through the lens of an 
instructor (i.e., the presenter of informal and 
formal education) and that of a planetarium 
content designer.

Planetarium professionals can consider two 
simulation tools that extend and enhance 
the presentation of planetarium content. 
Specifically, these are the motion sensor 
device (MSD) and the head-mounted display 
(HMD). We examined a Microsoft Kinect MSD 
installed by Evans & Sutherland in a planetar-
ium located on the campus of the College of 
Southern Nevada (CSN). When we installed 
our HMD, an Oculus Rift, it was placed in our 
planetarium preparation room by the college 
office of technology services on campus. 
Other brands of MSD and HMD (e.g., Orbbec 
Body Tracking SDK for Windows MSD and 
HTC Vive HMD) are also on the market. In the 
same way that each planetarium is unique, 
simulation devices are all a little different and 

should be chosen carefully for your needs, 
especially when they are integrated into an 
existing planetarium projection system with 
an intent to extend your institution’s mission.

Background
Over the past decade, the emergence of new 

technologies affords planetarium presenters 
the choice to augment and supplement the 
patron experience. Each new tool introduces 
a wealth of affordances, each of which pres-
ents the planetarian with choices in terms of 
the design of experiences. Each tool is unique 
in the way users interact with it and the range 
of actions  the tool presents.

Software and hardware design can 
constrain what users can do with each tool. 
For example, actions associated with the MSD 
are constrained by the type of input users 
must apply to control their experience. Specif-
ically, MSDs lack a hand-held game control-
ler interface. Instead, the MSD allows users to 
move about, using gestures the interface. This 
has the benefit of integrating natural move-
ments as input into the device, but lacks both 
familiarity and the fidelity and precision asso-
ciated with game controllers. 

Given the potential impact of the affor-
dances and constraints of MSDs and HMDs, 
planetarians can look at these tools in a way 
that informs integration decisions for meeting 
their goals. It is useful to explore the impacts 
of both tools, as well as content that is readily 
addressed by each and situations in which 
each excels. One of the principal benefits of 
using simulations to teach is that they allow 
patrons to be immersed in an environment 
in a way that is difficult to do otherwise (e.g., 
in the observatory; Dede, 2009). For present-
ers and instructors, the addition of MSDs and 
HMDs have the potential to increase the value 
of planetarium simulations. 

Purpose
Maher, Schrader, Ormord, and Kerr (2016) 

and Maher (2017) examined the use of MSDs 
and HMDs to enhance and extend planetar-
ium simulations used to teach astronomy. 
This work centered on students manipulat-
ing a lunar flyby using an MSD and an HMD 
in the college planetarium. Student respons-
es to this experience were recorded with the 
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purpose of reporting the variety of experienc-
es that students had when using these tools. 
We present this work as generalizable to expe-
riences planetarium patron have with immer-
sion under the dome.

Investigating the motion sensor 
device and head-mounted display 
in a planetarium

Focusing on the affordances and constraints 
of fulldome using MSD with Digistar 5 plane-
tarium software (or any other planetarium 
software) and HMD independent of the plan-
etarium dome, we analyzed these attributes 
and interpreted them for the benefit of plan-
etarians. Both MSD and HMDs are easily used 
to simulate the night sky and celestial motion. 
However, each tool approaches the simula-
tion of astronomical phenomena differently 
and  affords the user different experiences. An 
MSD used within a fulldome planetaria situ-
ates a group of observers in a physically static 
location with a celestial image projected onto 
the planetarium dome theater. In contrast, 
HMD simulations do not require a fulldome 
planetarium. HMD simulation tools allow a 
single user to freely move in and around celes-
tial objects and to experience the occlusion of 
planetoids, stars, and moons (Elliot, Person, & 
Qu, 2003). Unlike the planetarium experience, 
HMD contexts are almost always experienced 
by a single user in isolation from peers.

In our work, the Microsoft Kinect we 
used employs a red-green-blue camera with 
a depth sensor and infrared projector with a 
complementary monochrome metal-oxide 
semiconductor sensor. The sensor sees the 
environment as a series of dots arranged in 

3D and creates an avatar, or icon-like figure, 
representing the user (McCreery, 2011). Figure 
1 shows the lunar flyby and avatar as project-
ed on the planetarium dome.

Patrons experience the MSD while standing 
before the device and looking at the plane-
tarium dome to view a flyby. They manipu-
late the moon or other planets by moving 
their outstretched arms like using a car steer-
ing wheel, or by using their arms and hands 
together to pull back and move forward, 
similar to using a stick on an airplane. 

Patrons can use an HMD to perform a 
similar task as mentioned above by using a 
game controller. The Oculus Rift VR headset 
we used was outfitted with the commercial 
software program Star Chart, one of many 
programs available on the market. Users of 
HMDs move their head to alter their individ-
ual perspective. Similarly, users of HMDs use 
a game controller to adjust speed or zoom in 
and out. In contrast, a planetarium view is 
changed for the entire audience at one time, 
while HMD users experience a singular, indi-
vidual view. 

The physical arrangement of the HMD can 
be sitting or standing. At the CSN Planetari-
um, participants worked with the lunar flyby 
using the HMD in the virtual reality labora-
tory situated in the workroom behind the 
theater. Participants sat at a desk and wore 
the HMD, including headphones, and used a 
handheld game controller to manipulate the 
lunar flyby. HMDs can also be used with the 
participant standing and able to move around 
while in the simulation. Figures 2 and 3 show 
an HMD used while standing and sitting, 
respectively, in two virtual reality lab config-
urations.

Affordances of motion sensor 
devices and head-mounted 
displays

Affordances are aspects of objects or envi-
ronments that allow us to “do” something 
(Greeno, 1994; Jones, 2003). With respect to 
technology, affordances are characteristics 
of a designed tool and the ways users lever-
age those characteristics (Gaver, 1991). Based 
on our study participants’ experiences using 
each tool, several differences between them 
emerged. Each exhibited a unique set of affor-
dances, which we have linked to their poten-
tial implications in education and design. 
Although there are numerous overlapping 
affordances with respect to MSD and HMD, 
they differ in several key ways and there are 
likely many more affordances and constraints 
than described here. 

MSD Affordances
The actions and behaviors that the MSD 

allows instructors and designers to achieve are 
listed in Table 1 on the next page. Affordanc-
es are grouped into three sub-categories: a) 
affordances linked directly to instruction, b) 
affordances pertaining to avatars, and c) affor-
dances related to creativity and perspective. 
The table is arranged into categories and sub-
categories providing a clear and easy index for 
use. We further describe these affordances in 
the upcoming sections. 

Affordances linked to instruction
The MSD provides a group-based immersive 

experience. In a planetarium, patrons view 
content simultaneously. They see themselves 

Figure 1. A college student, represented here 
as the dark figure or avatar with arms raised 
silhouetted in front of the moon, uses the 
Microsoft Kinect. Photo by first author.

Figure 3. Using the DK3 VR headset and comput-
er set-up for experiencing VR in the sitting posi-
tion. Cords coming off the front of the headset 
attach to computer hardware. The participant is 
seated in an armless rolling office chair that also 
rotates. The game controller is wireless, afford-
ing the participant even more mobility. Photo by 
first author.

Figure 2. Using an HTC Vive HMD at the virtual 
reality laboratory on the University of Nevada, 
Las Vegas campus. This lab accommodates full 
body motion in the standing position. Photo used 
with permission from D. Head and M. McCreery.



24       Planetarian    Vol 48 No 4  December 2019

and others around them. They can interact 
with each other and participate actively in 
the experience as a group. The MSD affords 
manipulation of the content by the plane-
tarium operator or an audience participant. 
One person manipulates content and other 
patrons in the dome theater can observe and 
comment on this manipulation making this a 
good option to support demonstration. 

An example of demonstration occurred at 
a children’s camp at the Haile Planetarium 
at Northern Kentucky University, Highland 
Heights, where each participant presented 
content about a planet (C. Speichts, personal 
communication, September 14, 2015). Partic-
ipants presented information orally while 
manipulating the planet to talk about points 
of interest. Using this demonstration, the chil-
dren taught others in the planetarium theater 
about the solar system. This face-to-face deliv-
ery of content is dynamic and adaptable to 
the needs of the group through direct inter-
action with the presenter. Content is script-
based, allowing a presenter to manipulate the 
software script in advance or in real time to 
adapt the content to the audience.

Affordances pertaining to avatars
The second group of MSD affordances deals 

with freedom that comes with the use of an 
avatar (see Figure 1). To manipulate a flyby, the 
operator of the MSD stands in the dome and 
synchronizes with the MSD. This synchroni-
zation manifests itself in an avatar that allows 
the presenter to manipulate the flyby. Using 
direct body motions to manipulate the flyby 
affords a free roaming ability as if the present-
er is in space.

Affordances related to creativity and 
perspective

The last group of MSD affordances deal with 
creativity and worm’s eye view. Worm’s eye 
view is the perspective seen from the vantage 
point of a very small being (e.g., a worm) 

looking up (Meyers-Levy & Zhu, 2007), and is 
induced using the MSD in the 30-foot plane-
tarium dome. Figure 4 shows examples of the 
view of a car from two vantage points. Worm’s 
eye view is associated with a high ceiling, 
which induces creativity (Lidwell, Holden, & 
Butler, 2010). In a planetarium setting with an 
MSD, this is beneficial because it provides a 
visual and interactive aid to comprehending 
the vast distances of space. A positive aspect 
of this comprehension is the conductivity of 
creative thinking when using a tool provid-
ing a worm’s eye view. In planetary and space 
science, the shape, size, orientation, location, 
direction or trajectory, of objects, processes, or 
phenomena are understood with this type of 
thinking under the dome.

HMD affordances
In Table 2, we describe the affordanc-

es that are specific to an HMD. The first 
column below lists nine affordances. The next 

columns list how or why each affordance is 
related to instruction and design. Affordances 
are further grouped into three sub-categories 
as noted by the rule within the table. The rules 
indicate (a) affordances related to instruction, 
(b) affordances related to design, and (c) affor-
dances related to physical aspects of the HMD 
and its use. We discuss the HMD affordances 
in more detail in the following subsections.

Affordances related to instruction
There is value to user control and the 

ability for patrons to select their perspective. 
According to Lelliott (2010), zoom in and out 
is useful for understanding the vast distanc-
es of space. A quick scan of short video clips 
yields many examples that demonstrate the 
concept by zooming. More importantly, the 
perspective achieved using HMD is dynamic. 
Users are able to adjust their point of view on 
demand, enabling them to interact with astro-
nomical distances and scale in personal ways. 

Table 1
Motion Sensing Device Affordances

Affordance Implications for Instruction Implications for Designers

1. Group immersive experience Collaboration and shared experiences Direct dissemination of content

2. Manipulation of content using computer script Learner-initiated questions and inquiry Script changes in real time

3. Supports demonstrations Consumption of information and scripted lessons Validation and verification

4. Supports face-to-face instruction Direct instruction and student-led instruction Active learning

5. Direct use of body motions to operate Kinesthetic learners Alternative to text, participants learn
by doing

6. Free roaming/free flying ability with use of avatar Learner-governed instruction Bridging the gap between man and
technology

7. Affords creativity when patron controls movement Motivation due to novelty Multivalent approaches to design

8. Worm’s eye view Relationships between items and spatial distances Showing relative size and distance

Note. Affordances are grouped by similarities as indicated by numbers: 1-4 instructional, 5-6 avatars, and 7-8 creativity and perspective.

Figure 4. This figure explains worm’s eye view and bird’s eye view in terms of creativity and focus 
(Lidwell et al., 2010, p. 39). When the car is viewed from below it appears expansive; this is linked to 
high ceilings and creativity. Worm’s eye view would indicate that working in the high-ceilinged plane-
tarium would induce creativity. In contrast, the bird’s eye view or low-ceilinged enclosed environment 
would induce focus. Image by Lidwell et al., originally appeared in Universal Principles of Design, Revised and 
Updated: 125 Ways to Enhance Usability, Influence Perception, Increase Appeal, Make Better Design Decisions, and 
Teach Through Design (Rockport). Reproduced with permission from publisher.
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Perspective achieved when using an HMD 
can also stimulate focus and concentration. 
For example, users are able to select the bird’s 
eye view (or top-down) perspective (Figure 
4). In contrast to the worm’s eye view, which 
expands from the point of origin, a bird’s 
eye view is constrained and promotes focus 
(Lidwell et al., 2010). Participants reported 
that wearing the HMD helped them concen-
trate and focus because they had no awareness 
of events outside the headset. They were not 
aware of anyone else in the lab and thus were 
not distracted.

Affordances related to design
The three-dimensional aspect of an HMD 

simulation supports strong visuals and has 
implications for instructors and designers. 
Instructors may choose to deliver instruc-
tion using an HMD because it engages visual 
learners. Planetarium designers find that the 
strong graphics available using an HMD make 
them able to render detailed and immersive 
content.

Physical affordances
An HMD provides a private, realistic, high 

fidelity, and three-dimensional experience. 
HMDs include or incorporate headphones 
to provide another sensory input. HMDs 
use a handheld game controller or motion 
controller wands for both hands to manipu-
late content (Figure 5). Further, headsets are 
designed to alter perspective using motion 
sensors; as a participant turns their head, 
the perspective adjusts. This is a natural and 
immersive way for users to control their point 
of view.

HMDs can be highly flexible and portable. 
Because of this, planetariums that do outreach 
can use these devices to extend the experi-
ence on an individual basis using an informa-
tion station in the planetarium foyer or use of 

a traveling trunk that goes directly to a school 
to act as pre-field trip preparation or post-field 
trip follow-up to the actual visit. Although 
high-powered desktop computers are neces-
sary to run complex simulations, even these 
are portable. As a result, the desktop HMD is 
usable in a variety of locations. Flexibility 
comes into play because a group of headsets 
can be linked and users can consume the same 
content at the same time, while in a classroom 
or in the dome theater.

MSD and HMD shared affordances
In addition to the affordances already 

ascribed to each technology, there are other 
affordances shared by both the MSD and 
HMD. These affordances are grouped into 
three sub-categories: (a) affordances related 

to simulated content, (b) affordances related 
to presence and augmented reality, and (c) 
secondary affordances. Secondary affordanc-
es are those that augment the encapsulating 
instructional context, rather than influence 
users’ direct experience. As before, we describe 
each of the affordance groups in more detail 
below; see Table 3 on next page.

Affordances related to content.
The first sub-category deals with what these 

tools are uniquely positioned to simulate as 
opposed to what these tools afford the user. In 
this sub-category, each tool supports simula-
tion of high-fidelity content that aids in the 
delivery and explanation of concepts. Both 
tools support strong visuals and the three-
dimensional aspect of a simulation. Both also 
afford customized content in the way the user 
interacts with each tool.

Affordances related to learning.
The MSD and HMD technologies share 

several overlapping characteristics, and many 
have direct relationships with the behaviors 
in which users can engage. Both the MSD and 
HMD also augment instructional context. 
For example, the MSD and HMD technolo-
gies allow patrons to make changes to simu-
lations quickly and in real time. By extension, 
this control allows users opportunities to 
repeat tasks and use the simulation as a virtual 
Petri dish, engaging in discovery learning and 
spending more time on task overall. Similar-
ly, MSDs and HMDs allow users to control 
their experience through altering conditions 
or variables, which supports student engage-
ment with authentic scientific practices 
(Bransford, Brown, & Cocking, 2000; Nation-
al Research Council, 2012). The tools afford 
motivation because using a simulation can 
be engaging and compelling in a direct way. 
Finally, the MSD and HMD affords task and 

Table 2
HMD Affordances

Affordance Implications for Instruction Implications for Designers

1. Single user experience Individual tutoring or practice Developing persona (Cooper, 2004)

2. Focus and concentration enhanced 
due to enclosed headset

Isolation from sight and sound Enclosed headset earphones

3. Differentiated, student centered experience At your own pace content delivery Asynchronous instruction

4. Online instruction facilitated Flexible instruction time Design components embedded into online 
courses

5. 3D and strong visuals Visual learners respond to rich graphics Renderings use strong graphics

6. Using a game controller adds another
dimension of control

Differentiate instruction with movement Incorporates manual dexterity

7. Music and sound effects Auditory learners respond to sound cues Auditory aspects as design elements

8. Realism/high fidelity Simulated laboratory work Realistic models

9. Flexibility and portability Carrying in a small case Mass consumption

Note. Affordances are grouped by similarities as indicated by numbers; 1-4 instructional, 5 design, and 6-9 physical aspects.

(Continues on next page)

Figure 5. HTC Vive motion control wands. 
Photo used with permission from D. Head and 
P. Maher.
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goal persistence (i.e., grit). Collectively, these 
secondary and shared affordances suggest that 
MSDs in fulldome planetaria and associated 
HMDs have potential to support more engag-
ing pedagogical philosophies, such as hands-
on learning.

Composite views
The third sub-category groups affordanc-

es into persistence, augmented reality, and 
presence. Persistence, or continuance in a 
course of action, is enhanced by the novelty 
of using the tools and augmented reality; in 
other words, patrons may want to continue 
to use the novel tool in order to learn about 
the topic at hand. Augmented reality affords 
a view of the real world superimposed by 
a computer-generated image and can best 
be exemplified by patrons’ use of the MSD. 
Breaking this down for use in a planetarium 

offers the potential for individual exploration 
using an HMD outside the dome. This can 
be as simple as using a cardboard headset (a 
common example is Google Cardboard) and 
content available on YouTube.

Presence is the composite view that offers 
the most examples of experiential variety. 
Presence is the ability to lose yourself in a 
simulation, to be immersed (Heimlich, Sickler, 
Yocco, & Storksdieck, 2010); for example, 
when you are so engrossed in a video game 
that you forget to eat or realize that you 
have stayed up late into the night. An indica-
tion of presence is that you are comfortable 
in the environment and you know it is not 
real, but you think it is (Iribe, 2014). Lee (2004) 
describes presence as a “psychological state in 
which the virtuality of experience is unno-
ticed” (p. 32). Presence can also be described as 
the feeling of being there, in the place, or in 

another world other than the one where the 
body is located (McCreery, Schrader, Krach, & 
Boone, 2013; McLellan, 1996; Rheingold, 1991; 
Schloerb, 1995; M. Slater & Usoh, 1993). 

Presence is important because content 
delivery takes place in the moment and the 
more realistic the simulation easier it is for 
patrons to stay engaged and on task. Planetar-
iums engage presence as part of their appeal 
and this feeling of presence can be extend-
ed using these two tools within the dome or 
nearby.

Constraints of Motion Sense 
Devices and Head Mounted 
Displays

Affordances are defined in terms of what 
actions are possible, whereas constraints refer 
to the limitations imposed upon action or 

Table 3
MSD and HMD Shared Affordances

Affordance Implications for Instruction Implications for Designers

1. Simulating content and concepts Continuous content review Creating 3D and immersive content

2. Supporting realistic content and strong visuals Strong visuals that support lecture Using strong visuals

3. Supporting customized content Interactive content that supports understanding Creating intuitive content

4. Enabling real-time interactions Experiencing cause and effect Enabling designers make rapid design changes

5. Supporting more time on task Student motivation and persistence Engagement through novelty

6. Accommodating learning preferences and
hands on learning

Differentiated instruction Appealing to a wide variety of consumers

7. Persistence Learning difficult material Overcoming arduous tasks

8. Augmented reality (AR) and presence Energizing focus and enjoyment AR supplements actual space/time
enhancing presence

Note. Affordances are grouped by similarities as indicated by numbers; 1-3 curriculum, 4-6 learning, and 7-8 composite views.

Table 4
MSD and HMD Constraint Table for Instructors, Designers, and Researchers

MSD Constraints Shared Constraints HMD Constraints

Use while standing No running ability No wireless headsets

Content creation script based
making changes involves going into
the program

Learning curve for script/code proficiency Content creation code based

Lack of a game controller limits control Hardware and space requirements Headset bulky

Tiredness in arms and legs Learning curve when first using equipment Can be difficult to wear with glasses

Participant dizziness No sense of touch incorporated Participant isolated

Less authentic Software requirements Headset cord problematic

Light clothing problematic Electrical requirements Single user experience

Lack of labels, markers, and audio cues Lack of olfactory or taste stimuli Deprivation of sight and hearing
stimuli outside the headset

Distraction of others in room Participants use equipment one at a time No incorporation of others in room

Responds to laws of physics except
rocky planets and moons treated
like gas planets

No incorporation of room movement Not based on physical laws
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things that the tool cannot do. Constraints 
frame and shape behavior. Here, constraints 
are considered in terms of boundaries (e.g., 
intentional limitations) or barriers (e.g., 
direct challenges to action). Table 4 lists the 
relevant constraints for the two devices. 
The table shows a three-column arrange-
ment of constraints. The far-left column 
lists MSD constraints, the center column 
lists constraints common to both the MSD 
and the HMD, and the far-right column lists 
constraints only noticed when participants 
used the HMD. Unlike Tables 1-3 on affordanc-
es, constraints are not always related across a 
given row within Table 4. We elaborate on the 
various constraints below.

MSD Constraints
Constraints include participant-report-

ed complaints or problems, as well as situa-
tions that were observed by the researcher. 
Participants used the MSD while standing 
and reported tiredness in their arms and legs 
because they used the movement of their 
bodies to manipulate the flyby. When users 
wore white or light-colored clothing, the 
MSD synchronization process was difficult. In 
certain cases, participants were asked to add 
dark layers or remove light layers to help with 
synchronization with the avatar.Some partic-
ipants reported dizziness while standing and 
manipulating the lunar flyby with their arms 
and bodies and some reported wanting to 
have something to hold in their hands such as 
a game controller. 

Users also reported that the lack of labels 
and markers on the moon and in space were 
a constraint to operation of their avatar and 
orientation both on the lunar surface and in 
space. They also felt that because there were 
no audio cues, even if it was just music, that 
they were less able to feel immersed and that 
the simulation was less authentic. Participants 
complained that the simulation responded to 
the laws of physics as if the moon were a gas 
planet. For example, in order to zoom away 
from the moon, they could manipulate their 
avatar through the moon and come out on 
the other side. 

Additionally, content creation for the soft-
ware is script-based and there is some degree 
of manipulation afforded to the instructor 
or presenter. This is included as a constraint 
because a high degree of expertise is needed to 
manipulate the content to any larger degree 
than to speed up or slow down the flyby.
HMD Constraints

The last column of Table 4 highlights key 
HMD constraints. Content creation for an 
HMD is code-based as and takes a higher degree 
of training and skill to write as opposed to the 
script-based language that can be copied and 
pasted with changes to control the content of 
an MSD used with fulldome. This means that 

the ability to change or customize content is 
more limited. 

The HMD is largely a single user experience. 
If expense were no object, multiple headsets 
could be linked (i.e., connected to the same 
computer) and used simultaneously. A better 
option for a group experience would be to use 
an inexpensive cardboard headset and a smart 
phone. Participants could consume the same 
content but unless they begin at precisely the 
same time, they would view the content asyn-
chronously. 

MSD and HMD Shared Constraints
Table 4’s middle column lists constraints 

that are common to both the MSD and the 
HMD. Both tools are expensive and have 
significant technical hardware and soft-
ware requirements. There are certain physi-
cal requirements for both tools; they require 
a degree of space to support movement and 
have certain electrical requirements. As with 
other simulation tools there is a learning 
curve for operators. This learning curve is 
steep if content creation and manipulation is 
one of the goals of use.

Practical Significance for
Instructors

MSDs in and HMDs associated with plan-
etariums present opportunities to enhance 
learning through personalization. If your 
planetarium is part of a larger educational 
institution such as a school or college, then 
your mission to teach is most likely a funda-
mental part of your program. If you are in a 
science center or part of a museum, you are 
engaged in informal science education and 
instruction is also a goal of  your facility. 
Use of the MSD extends teaching astronomy 
in the planetarium, supporting demonstra-
tion by providing strong visuals. It opens up 
opportunities for active learning by break-
ing away from a strictly lecture, note-taking 
experience to more student-directed learn-
ing. Active learning is valuable because when 
students direct their own learning, they are 
better able to construct lasting knowledge for 
themselves (Bransford et al., 2000). The MSD 
frees the instructor from being behind the 
planetarium console to a certain extent as it is 
a hands-free device that allows the instructor 
or presenter to move within the MSD parame-
ters (usually between the planetarium projec-
tors and the console) to engage the patrons.

Use of an HMD offers further possibili-
ties for teaching both face-to-face and online 
courses in astronomy or increasing communi-
ty outreach. Instructors can use an HMD and 
its content for assigned topics in astronomy 
much like using reserve readings that are held 
at the college library. A student could “check 
out” the reserve headset and consume that 
content using a library computer. Inexpen-

sive HMDs such as Google Cardboard can be 
used with a smart phone and content posted 
online to supplement readings and assign-
ments in both face-to-face and online courses 
or for patron outreach.

Each of these tools offers different affor-
dances for learning. The MSD is an appro-
priate choice for teaching topics that need, 
are best learned, or are best expressed in an 
environment where you need to enhance a 
feeling of freedom, openness, or creativity. 
Some examples of topics best handled when 
dealing with information seen from a worm’s 
eye view include viewing planets, moons, and 
asteroids to understand their surface topogra-
phy and geology. The MSD affords working 
creatively and collaboratively with other 
people or groups and for doing demonstra-
tions. An HMD affords focus and concen-
tration for topics that require a bird’s eye 
view when dealing with close and indepen-
dent work. Examples of tasks appropriate for 
using a bird’s eye view include manipulat-
ing 3-D objects or visualizing the complexity 
of the lunar or planetary surface. HMDs also 
offer possibilities to collaborate with others 
because of the ability to link these devices or 
use them for connected immersion such as an 
interactive direct instruction or a collabora-
tive session. 

Practical Significance for
Designers

Planetarium professionals play the role of 
designers who create their own content in a 
variety of ways. Sometimes a planetarian will 
be tasked with creating a suitable program for 
a seasonal event. In the USA Halloween is a 
popular holiday with a paucity of full dome 
programs. Planetarians design dome masters 
on their specially enabled laptops that will 
be uploaded into the planetariums particular 
software system to delight viewers of all ages 
during this holiday.

The tables we present serve as resources for 
end goals such as those mentioned above and 
provide a foundation to draw upon when 
considering a new project. A designer may 
be tasked with creating a model of the solar 
system that enables patrons to manipulate 
each planet in order learn about its surface 
features and attributes. Using the affordanc-
es and constraints tables show, the designer 
chooses specific variables for this project. For 
example, imagine that the designer wants a 
group immersive experience that supports 
demonstration (MSD) so that an instructor 
can give an interactive lecture while manip-
ulating a planet’s geologic surface to illustrate 
the material presented. Creativity and expan-
siveness (worm’s eye view; MSD) would be a 
plus because students need to imagine rela-
tive sizes of rocky planets versus gas planets. 

(Continues on next page)
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All these considerations point to the use of 
an MSD for this project and include the cross-
over variables of presence and real-time inter-
action.

Alternatively, perhaps a designer is tasked 
with creating training content for students or 
workers in astronomy or space science who 
are situated in different geographic areas. Prac-
tice in gaining competency using complex 
telescope controls or simulated training on 
rapid reactions when dealing with remote 
rover or planetary lander controls is beneficial 
in advance of using live equipment. Looking 
at the affordances and constraints tables, the 
factors that would suit this task include a 
device that supports portability, a flexible 
schedule, and  single user experience. These 
requirements point to designing content 
using an HMD. The crossover variables for 
this task are that the device supports hands-
on learning and time on task, both favorable 
variables for achieving this design goal. 

Conclusions
This paper offers a snapshot into the rapidly 

changing world of simulation technology 
that extend astronomy education in a plan-
etarium and provides guidance for selecting 
tools that can be used by planetarium profes-
sionals in their roles as instructors and design-
ers. The affordance and constraint variables 
offer ways to leverage content presentation 
and capacity in a planetarium, with this infor-
mation presenting a useful guide for practitio-
ners seeking to incorporate simulation tools 
to achieve a specific purpose.

The big picture outcomes indicate that MSD 
in fulldome is conducive for teaching and 
learning about moon phases, the vast distanc-
es of space, and other abstract concepts; for 
free roaming and flying in space using the 
avatar; and for hands-on learning. The big 
picture outcomes indicate the realistic graph-
ics and visuals of the HMD aide with motiva-
tion and persistence. Constraints when using 
the MSD were that operating it was a physi-
cal task and that it followed the laws of physi-
cal science making it difficult to stop in space. 
The HMD did not follow those laws of physics 
as strictly and when users wanted to observe 
the moon there was no drift like when they 
used the MSD. Both of these tools offer possi-
bilities for extending and enhancing planetar-
ium programs. Goals for teaching and learning 
content using simulations to supplement 
presentations using fulldome technology are 
made easier to realize using the information 
contained in this paper. These tables provide 
a reference and guide for the use of each tool 
targeted toward end users.
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Planetarium Research

The focus of this study is on the perceived 
educational and entertainment dynamic 
of the two staple planetarium programs 
of ‘Imiloa Astronomy Center; one which 
contains no pre-recorded narration and is 
driven by the operator/educator (live), and 
one program whose main feature is a full-
dome video featuring organized education-
al content (pre-recorded). Focusing on this 
dynamic can lead to inferences on how the 
style of programming impacts the education-
al and entertainment experience of the audi-
ence members. 

While both live and pre-recorded programs 
are common fixtures in planetariums, there 
has been little research focused on compar-
ing the impact of the two programmatic 
styles. Commentary amongst planetarium 
professionals provides some insight into the 
operational and educational advantages 
and disadvantages to the different styles of 
programming.

 Live programs in the planetarium are 
frequently praised for being more respon-
sive and interactive with the audience. In 
this format educators are able to adjust the 
programming to the audience’s interests, 
which has its advantages in free choice learn-
ing. However, live programs may not take 
advantage of the full immersive space of the 
planetarium. Live programs are also more 
susceptible to human error, since the operator 
can be in complete control of both the opera-
tions and the spoken content. 

In contrast, pre-recorded programming 
can take better advantage of the immersive 
space in the planetarium, can provide a more 

uniform experience, and has less potential to 
be impacted by human error. From an oper-
ations standpoint, pre-recorded programs 
generally require less staff training and fewer 
resources. However, pre-recorded programs 
are not able to change and adapt in the 
moment to meet the interests of individual 
audiences and, despite their use of immersive 
visuals, the act of sitting and watching a video 
with little interaction opportunities may lead 
the audience into a passive learning mindset. 

 Science centers have an obligation to 
support the interests of every guest and 
invite them to participate in an education-
al experience that also draws in the audi-
ences with some entertainment value. 
Ideally, a regular program with a science 
center should educate as much as it enter-
tains and vice versa. The debate of educa-
tion and entertainment in science centers 
has existed for decades and while it is still 
commonly accepted that in a science center 
setting education and entertainment needs 
to work together, there is still concern about 
making programming too entertaining.  
The primary research questions addressed in 
this study are: 

1. What are the audience-rated education 
and entertainment dynamics  of a live 
and a pre-recorded/integrated planetari-
um program?  

2. How do the live and pre-recorded 
programs compare in  education and 
entertainment dynamics?

This study was also designed to gain insight 
into audience perceptions of impactful 
features of the two different types of programs 

and to measure response differences between 
demographic groups. These insights will be 
used to inform discussions about the educa-
tion and entertainment dynamics of planetar-
ium programs and even free choice learning 
experiences in general. 

To continue this discussion, the following 
supplementary questions were also consid-
ered:

1. What were the average educational 
and entertainment scores for the live 
and pre-recorded program, how do 
these scores compare, and how did the 
average scores relate when broken up 
by demographics? 

2. What was considered educational and 
entertaining across the two programs? 
For the pre-recorded program did these 
responses relate more to the fulldome 
video or to a secondary  live experi-
ence which was integrated? 

3. Was there a difference in the scores 
based on whether the operator was 
behind or in front of the audience?

Methods
This study addressed the education-enter-

tainment dynamic of the two staple planetar-
ium programs of ‘Imiloa Astronomy Center 
and how the style of programming influ-
ences the dynamic between education and 
entertainment from the audience’s perspec-
tive. The purpose of the overall study was to 
address how different types of programming 
contributed to the audience experience. 

The first phase of  the study was a descrip-
tive exploration of the educational-entertain-
ment dynamic of the planetarium programs 
at ‘Imiloa Astronomy Center as perceived by 
the general audiences. The perceived educa-
tion-entertainment dynamic was defined as 
how the audience rated the separate educa-
tional value and entertainment value of a 
given program.  From this initial exploration, 
the qualitative findings were used to further 
understand how the role of program style, live 
or pre-recorded, related to the perceived educa-
tion-entertainment dynamic. A live program 
is defined to be a planetarium program that 
includes no automated narration and the 
program is completely carried by the educa-
tor. A pre-recorded program is defined as 
one which features a fulldome video; the 
program studied here was concluded by a 

This work was shortened for publication. If you wish to read the full work, submitted in partial fulfill-
ment of the master of education degree to the University of Hawai’i Hilo, please email me at Emily.
Peavy@hawaii.edu.

Live and Pre-recorded Planetarium Programs Comparing 
Perceived Education and Entertainment Value

Emily Peavy
‘Imiloa Astronomy Center
Hilo, Hawai’i
emily.peavy@hawaii.edu
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shorter  secondary live experience. Addition-
al analysis looked into which component of 
a pre-recorded program, fulldome video or 
secondary live portion, contributes more to 
the educational and entertainment outcomes.

 Data was collected in a way that allows the 
patrons to remark on their own perception 
of their experience through a simple rating 
system and open ended questions. Demo-
graphic information was also collected to add 
context to the age, gender, where they are 
visiting from, and the identity-motivators of 
the patrons. 
  
Setting

 This study was conducted in the planetari-
um of ‘Imiloa Astronomy Center, a science and 
cultural education center on Hawai‘i island. 
The content of the center focuses on Maunak-
ea, astronomy, Hawaiian culture, wayfinding, 
and the interconnections of modern science 
to aspects of Hawaiian culture. The goal of 
‘Imiloa Astronomy Center is to inspire life- 
long learning and exploration through the 
education of science and Hawaiian culture.

During the initial months of the study, 
the educator in the experience was situat-
ed behind the audience and was seen by the 
audience only during the opening announce-
ments and after the program when they take 
questions. In October 2018, a remote opera-
tion station was installed at the front of the 
planetarium, giving the educators the option 
of either presenting in front or behind the 
audience. While the traditional operation 
station, behind the audience, gives the educa-
tor more ease with controlling the environ-
ment, it forced the educator to be hidden 
from the audience during the experience. The 
front station, while more limited in its control 
of the dome operations, places the educator in 
plain view of the audience and the patrons 
can easily see that the educator was a person 
speaking to them and actively guiding their 
experience. As an informal observation, the 
front station greatly increased the educator’s 
ability to assess the engagement of the audi-
ence and, if necessary, utilize other engage-
ment techniques during the live program or 
live portions of the pre-recorded program. 

  
Planetarium programs

The study focused on the two staple plan-
etarium programs: Skies Above Hawai‘i and 
Maunakea Between Earth and Sky. Both of 
these programs are included as a part of the 
four daily public planetarium offerings; both 
shows are set to fill a 45 minute time slot. 

Live program
 Skies Above Hawai‘i is the first of the daily 

planetarium programs. This is a complete-
ly live program with educators operating 

the entire experience. The educator spends 
about 20 minutes of the presentation on a 
star tour, overview of what can be observed 
in the evening’s sky, and about 20 minutes 
on a flight through space. These guidelines, 
however, are flexible with the educators’ 
discretion. Frequently, at the beginning of the 
program, the educator asks the audience what 
they would like to explore. The questions 
and curiosities presented at this time will 
be addressed during the program. With the 
installation of the remote operating station 
in October 2018, some educators were able 
to ask and take questions from the audience 
throughout the program. Concepts frequent-

ly discussed during this program include 
constellations,  modern Polynesian naviga-
tional star lines, planets and objects which 
can be observed that evening, observational 
astronomy,  relation of the planets around the 
sun, stellar evolution, nebulae, star clusters, 
galaxies, location of the solar system in the 
Milky Way galaxy, scale of the universe, and 
contextualization of big numbers (million, 
billion, trillion).

Pre-recorded program
Maunakea Between Earth and Sky  (MKBES) 

was frequently described to patrons as the 
(Continues on next page)

Figure 1, front

Figure 1, back
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signature show. The fulldome video was 
developed and produced in 2006 when 
‘Imiloa Astronomy Center first opened. Its 
goal is to explore the connections between 
Hawaiian culture and astronomy. The show 
explores the opening lines of the Kumulipo, a 
sacred creation chant and one of the principle 
sources of information on Hawaiian culture 
and mythology. 

The opening lines of the Kumulipo refers 
to pō, a chaotic darkness from which the 
universe is created (Ulukau, 2019), the program 
draws similarities between this concept and 
that of the big bang.  The show continues 
and discusses the creation of the Hawaiian 
Islands; first through a brief geology perspec-
tive, then through the story of Pele, Nāmaka, 
and Poli‘ahu. 

The fulldome video briefly mentions 
some of the concepts behind celestial navi-
gation and how the stars helped guide the 
first explorers to Hawai‘i. The narrative then 
journeys up Maunakea, giving a very quick 
description of why the mountain is sacred to 
Hawaiian culture before describing how the 
summit of Maunakea is used for further explo-
ration of the universe. 

The show continues its exploration into 
space to discuss the nature and lives of stars 
and describing how the heavier elements in 
the universe were produced by massive stars 
through their stellar evolution. The fulldome 
video concludes by reiterating how Maunak-
ea helps further our exploration while simul-
taneously being held as a sacred place and 
thus should be respected. As the show discuss-
es so many topics in such a short amount 
of time there are very few concrete facts it 
explicitly states; the tone of the show is more 
conceptual.

After the credits of the 23-minute program,  
the educator then concludes with a 15-minute 
star tour. This secondary live portion typical-
ly highlights constellations, modern Polyne-
sian navigational starlines, planets, and other 
celestial objects which can be observed that 
evening.   
 
Questionnaire

A questionnaire (Figure 1) was developed 
to be distributed to the audience members 
as they attended the two select programs 
for this study. Base demographic infor-
mation was used to analyze demographic 

trends with styles of planetarium programs.  
The educational and entertainment values 
of the program were determined through 
separate 7 scale Likert measures. The follow-
ing descriptors were assigned to each of the 
numbers:

1.  Not Educational/Entertaining
2. A little Educational/Entertaining 
3. Somewhat Educational/Entertaining 
4. Educational/Entertaining (Neutral)
5. Quite Educational/Entertaining 
6. Very Educational/Entertaining 
7. Extremely Educational/Entertaining.
This scale was used to determine the 

distribution of educational-entertainment 
dynamics across the types of planetarium 
programming.

The questionnaire also included two open-
ended questions: “What is something that you 
learned from the program?”  and “What did 
you find entertaining about the program?” 

These questions were used to determine 
which content elements were more enter-
taining, educational, and memorable to the 
audience member. In analyzing responses 
from the pre-recorded program in the study 
the responses from the questions were used 

Table 1
Descriptors for Identity Motivators

Identity
Motivator

Description of Identity Motivator (Falk & Storksdieck 2009) Questionnaire Statements that relate to that 
Identity Motivator 

Explorer Patrons who are driven by curiosity and general interest in the 
subject matter presented; they are actively looking to fuel and 
expand their base of knowledge

I love learning new things about the universe and 
Hawai‘i

I’m not an expert but I’d like to satisfy my general 
curiosity about these subjects

Facilitator Socially motivated, their visit is focused on enabling the needs, 
desires, and overall experience of someone other than themselves. 
While facilitators may not participate in the experience for their 
own learning, facilitators will participate to add to the experience 
of those around them and take in knowledge so they can further the 
experience at another time.

My family/friends love to explore here

My friend/partner made me come

Experience 
Seeker

Visitors who attend the facility to collect an experience and 
achieve a ‘been there, done that’ on their visitor checklist. The most 
common experience seekers are tourists to the city/region. While 
these patrons will learn and remember things, what is learned will be 
filtered through a recreation perspective in relation to their visit.  

It was suggested that I should come here
as I visit Hilo

I want to have fun!

Hobbyist Patron who already possesses a strong knowledge on the content 
presented and whose motivations are more specific content-relat-
ed objectives.

The content relates to my hobby/professional
interest

I was hoping to answer a specific question
about my special interest

Recharger Individuals who are using to the free choice learning experience 
to escape from the stress of daily life and have a contemplative 
and restorative experience.  While these individuals are not direct-
ly motivated by a learning drive, they take solace in the experience 
and being in the presence of the subject matter.

I feel a sense of awe here

Coming here helps me relax
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to determine which component of the pre-
recorded program had a stronger impact, the 
fulldome video or the secondary live portion. 

Distribution of questionnaire
Planetarium operators/educators distrib-

uted and collected the questionnaires. Four 
different operators conducted the two 
programs during the eight-month time period 
of the study. All four either have a bachelor’s 
degree in astronomy or was working on one. 
Operators were instructed to give the patron 
the form  as they took the patron’s ticket. 
Filling out and returning the questionnaire 
was voluntary. Returned questionnaires with 
any information left blank were still included 
in the study, but were removed from any part 
of the study where the omitted information 
was considered. 

Participants
The questionnaire collected four forms 

of demographic data: age, gender, where the 
guest was visiting from, and identity moti-
vators. The identity motivator demograph-
ic designations come from the work of Falk 
2006, this works proposes that patrons of free 
choice learning experiences can be catego-
rized into five designations which relate to 
their motivation in attending the experience 
(Table 1). The information on identity motiva-
tors was collected using a  group of ten state-
ments on the questionnaire, including two 
statements relating to each of the five identi-
ty motivators (see Table 1). These statements 
were developed after contacting Dr. John Falk 
and looking into how identity motivators can 
be identitified. On the questionnaire, guests 
were given the prompt: “Check the state-
ment that best applies to your visit to ‘Imiloa 
Astronomy Center today.” 

Data collection and analysis
Data was collected from June, 2018, through 

January, 2019. Data took two forms, quanti-
tative from the Likert Scale and qualitative  
from the open-ended questions. 

Education & entertainment data analysis
The fixed-response Likert scales was used 

to directly analyze the overall score of each 
of the programs, while the open-ended ques-
tions were used to analyze what the audience 
perceived to be educational, entertaining, 
and memorable about the program and what 
portions of the program could have contrib-
uted to their score.
Fixed-response analysis.

The individual scores were first consid-
ered together to assess the educational enter-
tainment dynamic; this measure took on the 
format of Educational Score: Entertainment 
Score (example: 6:5-the program was rated 
to be very educational and quite entertain-

ing). The distribution of these dynamics were 
compared across the two programs. Table 2.

The educational and entertainment scores 
were averaged to give an overall educational 
and entertainment score for both programs. 
The average fixed-response scores (average 
Likert scores) were compared across the two 
programs and overall findings/trends were 
determined. The mode, or most common 
score, was also determined for the educa-
tional and entertainment scores for both the 
live and pre-recorded programs  The collect-
ed data was then broken up by demographic 
and the average Likert scores were considered 
across the demographics which were collect-
ed for. 

Open-response analysis.
The open responses data were categorized 

based on whether the responses were content 
related, or experience related. These responses 
were broken up into sub-categories based on 
what was mentioned in the comment (Table 3, 
next page). 

The open response questions for the inte-
grated program were assessed to evaluate 
if the memorable content mentioned in 
the comment stemmed from the main pre-
recorded portion or the live star tour which 
concluded the program. Answers that were 
vague or could not be related to one section 
of the program were omitted from this analy-

Table 2
Distribution of the Different Demographics in the Collected Questionnaires

Demographic Demographic
Designation

All
Questionnaires

Skies 
Above 

MKBES

Gender Female 59% 59% 58%

Male 38% 38% 38%

Other1 1% 0.32% 1%

Blank1 3% 2%  3%

Visiting From Hawaii Island 20% 23% 16%

Hawaii State 8% 7% 9%

US Mainland 52% 48% 57%

International 17% 18% 16%

Blank1 2% 3% 2%

Age 70-80 Yr 11% 10% 13%

60-70 Yr 19% 19% 20%

50-60 Yr 9% 9% 9%

40-50 Yr 15% 14% 16%

30-40 Yr 14% 17% 12%

20-30 Yr 14% 15% 13%

10-20 Yr 10% 10% 9%

1-10 Yr1 3% 4% 2%

Blank1 2% 1% 3%

 Identity Motivator2 Explorer 73% 77% 69%

Facilitator 14% 13% 14%

Experience 
Seeker

22% 16% 27%

Hobbyist 10% 10% 9%

Recharger 16% 13% 11%

Blank1 7% 3% 11%3

Notes:1 Demographics which apply to 5% or fewer of the collected questionnaires means that less than 15 
questionnaires were collected with that demographic. For this reason information with these demograph-
ics were excluded during analysis directly related to demographics. 
226% of the collected questionnaires checked two or more Identity Motivator statements. 
3In June 2018, 26 questionnaires were collected for MKBES that did not collect the Identity Motivator 
demographic data.

(Continues on next page)
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sis. In general, the content related responses were 
left for the question “what did you learn from 
the program” and the experience related respons-
es were left for the question “what did you find 
entertaining about the program.”

As we quote the responses left in the open-ended 
questions, we use the following format: “Written 
comment from patron” Abbreviated name of 
program (Ed score:Ent. Score). Abbreviated names of 
program: SA-Skies Above Hawai‘i, MKBES- Maunakea 
Between Earth & Sky.

Findings 
During the time period of June, 2018, through 

January, 2019, 627 questionnaires were collected 
from guests who attended the studied programs; 
311 questionnaires were collected for the live 
program Skies Above Hawai‘i and 316 ques-
tionnaires were collected for the pre-recorded 
program Maunakea Between Earth and Sky.

Education and entertainment dynamics 
The education and entertainment dynam-

ics were defined  to be the comparison of how 
an individual rated the educational and enter-

Table 3
 Coding of the open responses

General
Category

Specific
Category

Examples 

Content 
Related

General Science 
Information

“How vast is our universe.” SA  (7:7)

“How many stars there are” MKBES (6:6)

“Current night sky” MKBES (6:6)

Specific Science 
Fact

“That we don’t know how low mass stars die” SA (7:7) 

“Learned how stars are formed” MKBES (6:3)

“The bright object we’ve been seeing in the west is 
Jupiter” MKBES (6:6)

General Cultural 
Information

“The Hawaiian versions of constellations & navigation” 
SA (6:6)

“About Hawaiian History and myths” MKBES (6:6)

“Loved the hawaiian names vs. Greek names” MKBES 
(5:6)

Specific
Cultural Fact

 “What ‘Imiloa means” SA (5:6)

“Namaka is Pele’s big sister” MKBES (6:7)

“Scorpio is Maui’s hook, Antares was an important 
guiding star, all great” MKBES (7:7)

Experience 
Related

Presenter 
Mentioned

“The host was enthusiastic and knowledgeable” SA (4:4)

“The live narration was the best” MKBES (4:4)

Visuals “The graphics and video” MKBES (5:5)

“Excellent visual presentation of the concepts ” SA (6:6)

Sound/Music “The chanting kumulipo & music made me cry” MKBES 
(7:7)

“Music” SA (4:4)

General
Experience

“Presentation kept my Attention” SA (7:6)

“Idk, cool screen” MKBES (4:2)

“Loved the amphitheater screen for viewing  film” 
MKBES (7:6)

“The quality of production and entertainment” SA (6:4)

Table 4 
Average and Mode Scores for Both Programs 

Live Program Skies 
Above Hawai‘i 

Education Score Entertainment Score

Mode 7 (Extremely Educational) 6 (Very Entertaining)

Average 5.896 5.710

Pre-recorded Program 
MKBES

Education Score Entertainment Score

Mode 6 (Very Educational) 6 (Very Entertaining)

Average 5.607 5.38

Figure 2: (Top) Distribution of the 
Education:Entertainment Dynamics for the Live 
Program Studied; (bottom) distribution of the 
Education:Entertainment Dynamics for the Pre-
recorded Program Studied.
7-Extremely 6-Very          5-Quite 
4-Neutral 3-Somewhat  
2-A Little  1-Not 
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(Continues on next page)

tainment value of the program. We write the dynamics in the format of 
Education Score:Entertainment score. In Figure 2 we see the distribution of 
education and entertainment dynamics across both programs.  

The live program received more scores of the highest rating, extreme-
ly educational and extremely entertaining (7:7) with almost a quarter of all 
responses responding with these scores. For the pre-recorded program one 
fifth of the patrons responded with a score of very educational and very 
entertaining (6:6) which was the most popular dynamic for the program. For 
both programs, 55% of the patrons gave the same score for the educational 
and entertainment value. However, the pre-recorded program had a greater 
distribution amongst Education-Entertainment Dynamics that differed. Only 
about 10% of the collected questionnaires rated their respective programs 
more entertaining than educational. 

To see how the programs compare in average educational and entertain-
ment value, look to Figure 3. 

After comparing the data between the live and pre-recorded programs, 
there were four significant findings. We discuss the findings below and 
compare them across the average educational and entertainment values of 
the separated demographics (Figure 4). 

(1) The highest average score was that of the live program’s educational 
value, followed by the live program’s entertainment value. The third highest 
average score was the pre-recorded program’s educational value and finally 
the pre-recorded program’s entertainment is the lowest in comparing these 
numbers. When we separate the data by demographics (See Figure 4)  we 
discover that 11 of the 18 demographic designations that were considered 
followed this trend. 

(2) For both the live and pre-recorded programs, the average educational 
Likert value is rated higher than the average entertainment Likert value by 
about 0.2 (±0.02) meaning that both programs were considered to be more 
educational than they were entertaining.  With the live program, 16 of our 
demographics followed this trend. For the pre-recorded program, 15 demo-
graphics followed this trend. In comparing the average scores no demograph-
ics considered either program more entertaining that educational.  

(3) In considering the educational value across the two programs we 
observe that  the average educational Likert value of the live program is rated 
higher than that of the pre-recorded program. The only demographic which 
significantly differed from this trend  was the age group of 50-60 yr olds.

(4) In considering the entertainment value across the two programs we 
see that the average entertainment Likert value of the live program is rated 
higher than that of the pre-recorded program. The only demographic which 
significantly differed from this trend was the age group of 50-60 yr olds. 

What was considered educational and entertaining
Using the open ended responses from the survey we tackle the question of 

what was considered educational and entertaining across the two programs. 
For the live program 31%-34% of the open-ended responses were left blank 
and for the pre-recorded program 34%-43% of the open-ended responses were 
left blank with the majority neglecting to fill in the entertaining question.

Figure 5 Distribution of Open Responses
Of the 217 returned surveys from Skies Above Hawai‘i which filled in 

the question “What did you learn from the program?” 111 (51%) respons-
es mentioned a specific scientific fact that was discussed in the program. 

Figure 3

Figure 4
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in front of the audience instead of having 
to present solely from behind the audience. 
For the live program, 46% of the question-
naires were collected from a program where 
the operator/educator presented partial-
ly or entirely from the front of the planetar-
ium. In Table 5, we see how the average and 
mode (most frequent) education and enter-
tainment scores compare when the educator 
in the experience is in front of or behind the 
audience.

For the pre-recorded program, MKBES, 40% 
of the questionnaires were collected from a 
program where the educator in the experi-
ence presented the secondary live experience 
in front of the audience. In Table 6, we see how 
the average and mode (most frequent) educa-
tion and entertainment scores compare when 
the educator in the experience is in front of or 
behind the audience.

 Discussion
We can interpret this data to address how 

live and pre-recorded content compare to 
each other and the role of the education-enter-
tainment dynamic in the planetarium setting. 
We used this data across the collected demo-
graphics to consider the on going community 
discussions of live and pre-recorded planetar-
ium program and education-entertainment 
dynamics in the planetarium and free choice 
learning.

Live & pre-recorded programming
discussion

With this data we see that the  live program 
of Skies Above Hawai‘i was consistently rated 
to be more educational and more entertain-
ing than the pre-recorded/integrated program 
Maunakea Between Earth and Sky (MKBES). 

More insight is given to this data when we 
compare the average scores across the two 
programs (Figure 3).Where we made note of  
some significant findings, notably for this 
discussion: the fact that the average educa-
tional value for the live program was higher 
than the average educational value for the 
pre-recorded program (by about 0.3 on the 
average Likert scale) and that the average 
entertainment value for the live program was 

This was the outlying majority for a coded 
response. Examples of this response for the 
live program include:

Of the 206 returned questionnaires from 
Skies Above Hawai‘i which filled in the ques-
tion “What did you find entertaining about 
the program?” 66 (32%) responses specifically 
mentioned the presenter. This was the outly-
ing majority for a coded response. Examples of 
this response for the live program include:

Of the 208 returned questionnaires from 
MKBES which filled in the question “What 

did you learn from the program?” 81 (39%) 
the responses mentioned a specific scientif-
ic fact that was discussed during the program. 
This was the outlying majority for a coded 
response in this category. Examples of this 
response include:

Of the 180 returned questionnaires from 
MKBES which filled in the question “What did 
you find entertaining about the program?” 
there was no one outlying response. Both 
visuals and mentions of the presenter came 
up in 29 (16%) the responses and 26 (14%) the 
responses were statements such as “All” or 
“Everything”.

In studying the pre-recorded program in 
this context it is important to note that the 
23 minute fulldome video is accompanied by 
a secondary experience, a 15 minute live sky 
tour. The open ended responses were reviewed 
to assess whether the comments might have 
related to the fulldome video or to the live 
star tour which followed it. 

Figure 6 Distribution of Open Responses 
Based Pre-recorded Program Portions

Of the 208 responses for the question 
“What did you learn from the program?” 
114 (55%)  related directly to something that 
was discussed during the live star tour and 
56 (27%) related directly to something that 
was brought up during the fulldome video 
of MKBES , see Figure 6. The other 38 (18%) 
responses were ambiguous directly related to 
both sections of the program.

Of the 180 responses for the question 
“What did you find entertaining about the 
program?” 51 (28%) of the responses related 
directly to the fulldome video and 49 (27%) of 
the responses related directly to the live star 
tour, see Figure 6. The other 80 (44%) were 
ambiguous including statements such a “All” 
or “A lot”, comments about equipment, or 
statements that could apply to both portions 
of the program.

In Front or Behind the Audience
In early October 2018 a remote station was 

set up at the front of the planetarium giving 
operators/educators the chance to present all 
or part of the live portions of the programs 

Figure 5

Figure 6
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higher than the average entertainment value 
for the pre-recorded program (by about 0.3 
on the average Likert scale); only one demo-
graphic of those studied differed in these 
trends. Based on this information it is clear to 
see that the patrons across most demograph-
ics considered the live program to be signif-
icantly more educational and entertaining 
than the pre-recorded program. To comment 
on why the audience found the live program 
to be both more educational and entertain-
ing than the pre-recorded program we look 
towards the responses of the open ended 
questions. (Note: only between 57%-69% of 
the patrons answered the open questions on 
the questionnaires with the lowest turnout 
for written answers being the entertainment 
question for MKBES.)

 For the question “What did you learn 
from the program?” a majority of the ques-
tionnaires from both programs mentioned a 
specific science fact. However, the pre-record-
ed program had significantly more respons-
es that included both general and specific 
cultural information; this makes sense as the 
fulldome video of MKBES utilizes a cultural 
lens to frame its discussion points. In consid-
ering MKBES as our pre-recorded program we 
also need to consider that the program, as a 
whole, also contains a secondary live compo-
nent. When we consider which component 
of the entire program was alluded to in the 
open-response we see that just over half of 
the responses mentioned information that 
originated from the secondary live compo-
nent (star tour), see Figure 6, which could be 
interpreted that even in the pre-recorded 
program a live component can carry intrin-
sic educational value. Although, as a counter 

argument to this interpretation, the fulldome 
video of MKBES presents its information in 
a very conceptual manner with few specific 
facts (scientific or cultural) explicitly stated, 
while a live star tour will contain a number of 
specific facts explicitly stated and as the live 
experience concludes the program the specif-
ic factual information from this portion may 
be more fresh in the minds of the patrons as 
they fill out their questionnaires. Addition-
ally, if the live component of the program 
greatly influenced the overall educational 
score then a drastic change to how the live 
portion is presented, such as whether the 
presenter is in front or behind the audience, 
would affect the score of the overall program. 
However, as we see in Table 6 the position 
of the live educator for the star tour had a 
neutral to slightly negative effect on both the 
educational and entertainment scores for the 
pre-recorded program. As these programs do 
not present the exact same information it is 
hard to gauge just why the live program was 
rated to be more educational than the pre-
recorded program. However, we can speculate 
that patrons might inherently associate the 
learning of specific facts to educational value 
and the live program studied would be packed 
full of specific factual information while, as 
mentioned above, the pre-recorded program 
in the study presents a lot of conceptual infor-
mation which might not immediately occur 
to a patron as learning something.

  For the question “What did you find enter-
taining about the program?” almost a third of 
the respondents who attend the live program, 
Skies Above Hawai‘i, wrote a comment related 
to the presenter or the interpersonal expe-
rience of the program. With the same ques-

tion for the pre-recorded program, MKBES, 
the answers were more split with 16% of 
patrons commenting on the visuals, and  16% 
commenting on the presenter or narration, 
indicating that the live portion of the inte-
grated program contributed to the score. For 
both programs the presenter plays a key role 
in the entertainment value of the programs. 
This observation is also witnessed in the fact 
that when the educator of the live program 
presented in front of the audience, where 
patrons can see and interact more directly 
with the educator, the perceived entertain-
ment value increased significantly (Table 6), 
this can be interpreted to mean that patrons 
of planetariums see an entertainment benefit 
from being able to listen to and interact with 
a live educator. Which contrasts with Yu 
(2009)’s study of the general audience attend-
ing planetarium programs which found that a 
majority of his surveyed audience mentioned 
the use of fulldome visuals when asked “What 
did you like best about the presentation being 
in the planetarium?” Leading to the conclu-
sion that the primary attraction of the expe-
rience is the visuals involved. In our study, a 
comment pertaining to the visuals made up 
15% of the responses for the entertainment 
responses (Figure 5) across both programs. 
Based on our data we can speculate that the 
immersive visuals could attract an audience, 
but the interpersonal experience with an 
educator can create the most memorable part 
of the experience. 

 The identity motivator demographics 
gives us further insight into the audience pref-
erences of programing. All identity motiva-
tor demographics rated the live program to 
be more entertaining than the pre-recorded 
program. Even amongst the identity moti-
vator designation which would be actively 
seeking entertainment experiences the most, 
the Experience Seekers, we see an interest-
ing trend in comparing their entertainment 
scores of the live and pre-recorded program. 
The average entertainment score for MKBES 
(pre-recorded) of the Experience Seekers was 
the lowest of all the scores broken up by the 
identity motivator demographic, alternative-
ly the average entertainment score of Skies 
Above Hawai‘i (live) of Experience Seekers was 
the second highest after Rechargers meaning 
that amongst patrons who are seeking enter-
tainment experiences the live program was 
considered to be significantly more entertain-
ing than the pre-recorded program studied. 

Education-entertainment dynamic discussion
This data allows us to reflect on the educa-

tion-entertainment debate. As 55% of the 
audience gave the same score for the educa-
tion and entertainment dynamic we can 
argue that just over half of the audience are 

Table 5
Live Scores Comparing Use of Front Station

Live Program Presented entirely from 
behind the audience

Presented entirely or 
partially in front of the 
audience

Mode Education Score 7 (Extremely Educational) 7 (Extremely Educational)

Mode Entertainment Score 6 (Very Entertaining 7 (Extremely Entertaining)

Average Education Score 5.846 5.94

Average Entertainment Score 5.577 5.825

Table 6
Pre-recorded  Scores Comparing Use of Front Station

Pre-recorded Program Live portion Presented entire-
ly from behind the audience

Live portion presented 
entirely or partially in front 
of the audience

Mode Education Score 6 (Very Educational) 6 (Very Educational)

Mode Entertainment Score 6 (Very Entertaining) 6 (Very Entertaining)

Average Education Score 5.656 5.536

Average Entertainment Score 5.415 5.328

(Continues on next page)
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viewing education and entertainment as 
equally essential components of the entire 
experience. About 31% of the audience rated 
their program as more educational than 
entertaining, and only about 14% rated their 
program as more entertaining than educa-
tional. This aligns with the research of Packer 
and Ballantyne (2004) as a majority of the of 
the audience considered as equally important 
elements, the educational and entertaining 
qualities of the programs are complementary 
and synergistic. 

  In considering Falk (2006)’s Identity moti-
vators, a majority  of the surveyed audience 
identified as explorers (77%) and/or hobby-
ists (10%) whose primary goal of visiting the 
center is content related learning, thus their 
focus may not revolve the entertainment 
component of their experience. 

In analyzing the open responses, qualita-
tive data, the categories of content related and 
experience related (Table 5) were created with 
the idea that comments related to content 
would likely fall under the “what did you 
learn” question while comments that were 
experience related would likely fall under 
the “what did you find entertaining” ques-
tion. While the “what did you learn” question 
followed this expectation, with only about 1% 
of the comments relating to the experience 
category across both programs, the “what 
did you find entertaining” question did not. 
Across both programs, 28% of the respons-
es for the question “what did you find enter-
taining” related to the content of the program 
by mentioning a specific cultural or scientific 
fact, or general scientific or cultural informa-
tion. This can be interpreted to mean that the 
act of learning the information plays an enter-
tainment role to the audience members. This 
also aligns with Packer & Ballantyne (2004) as 
well as Achiam, Nicolaisen, & Ibsen (2019) the 
educational part of the experience contrib-
utes to the perceived entertainment quality 
and the two elements co-exist in the planetar-
ium setting. 

This leads to a discussion on how the audi-
ence is both consciously and subconscious-
ly defines entertainment in a free choice 
learning setting. Educators in the planetari-
um often connect the concepts of entertain-
ment and engagement together (Daut, 2019), if 
the audience is engaged they are entertained. 
Occasionally, this idea might be conscious-
ly considered by the patron as demonstrat-
ed by the following quotes from the question 
“what did you find entertaining about the 
program”? 

“Time went very fast - entertaining, but 
better yet, it held my attention” (SA 6:5)

“Presentation kept my Attention” (SA 7:6) 
But that is not necessarily the case for all 

patrons. Some audience members may carry a 
somewhat negative connotation of entertain-

ment in the science center or planetarium. As 
exemplified by the following responses to the 
same question:

 “Would have preferred less entertainment. 
Felt geared towards children.” SA (4:2)

“a bit too geared to children. Was expecting 
more explanation” SA (4:2)

“Graphics- but I am here for educational 
piece” MKBES (7:4)

“Intent to visit was not for entertainment” 
SA (7:6)

While these comments were few and far 
between the explicit mention of entertain-
ment being not the goal of the visit, a prefer-
ence for less entertainment, or entertaining 
components meaning that the program is 
“geared to children” allows us to consider 
how some of our patrons may only think of 
entertainment as a distracting or frivolous 
element, similar to the perceptions of academ-
ics mention in Packer & Ballantyne (2004).

 
Limitations 

This study used two programs  to study the 
education-entertainment dynamic of live 
programs and pre-recorded programs, and we 
have been able to reach a number of reason-
able conclusions based on the data. However, 
we can not say that the two programs in the 
study can speak for all live and all pre-record-
ed programs which take place in the planetar-
ium. The format of Skies Above Hawai‘i is very 
open with no script. All presenters who operat-
ed this show have backgrounds in astronomy 
and have been trained in the aspects of Hawai-
ian culture which are commonly discussed 
in the program; the presenters construct the 
content of the show on their own terms with  
basic guidelines. Other live programs are often 
presented with set scripts and with present-
ers who might not have deep background 
knowledge in the subjects. The pre-record-
ed program studied here Maunakea Between 
Earth and Sky is 13 years old and many of 
the graphics have not held up against newer 
programming. The program is very concep-
tual with few facts explicitly stated, thus for 
questions such as “What did you learn from 
the program” an audience member might not 
immediately think of a concrete idea intro-
duced in the program. Audience members, 
and even experts of the content knowledge, 
think that the program leaves much to be 
desired in how the content is presented. From 
our questionnaires:

“ I was disappointed this video presentation 
seemed more of a infomercial supporting the 
observatories, very little factual detailed info 
about the instrumentation there” MKBES (2:3)

“Needs video update” MKBES (6:5)
 “Looking at all the stars What would you 

change? Why is the scientific voice a male?” 
MKBES (6:6)

“When you update the video, make sure 

to make the Hawaiian people more present- 
don’t confine them to being people of the 
past. Specific ex: show pictures of Hawaiians 
like you show pictures of Europeans” MKBES 
(4:3)

Future research can address these issues and 
conduct further exploration into the dichoto-
my of education and entertainment, and the 
role of identity motivation on these concepts 
in the planetarium.
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Reysa Bernson was born on 9 September 
1904, the daughter of Désiré Verhaeghe (1874-
1927) and Dweira Bernson (1871-1944), of Belar-
usian origin. Her father also was deputy mayor 
of Lille under Roger Salengro, from 1919 to 
1927. Her mother, also a doctor, was founder of 
a clinic for injured workers and championed 
the needs of working women.

On a trip to Paris in 1922, Reysa attend-
ed a lecture by Camille Flammarion, the 
French astronomer, author, and founder of 
the Société Astronomique de France, and 
exchanged a few words with him. This deci-
sive meeting at the age of 18 inspired her voca-
tion. A year later, she founded the Northern 
Astronomical Association in Lille. 

The winner of the Prix de la Société 
Astronomique de France (including the Henri 
Rey Prize in 1932), she was passionate about 
variable stars and published reports of obser-
vations of eclipses of the sun and moon, 
novae, comets, and the meteor shower of 1933 
as well as astronomical voyages, notably in 
Germany and Poland in 1932. 

However, Reysa wrote little. As a woman 
in the field, she prefered to act. Her main 
article, dealing with astronomy and youth, 
was inserted in two parts, in the August and 
September 1937 Bulletins of Astronomy. There 
were 14 pages in all, but they were 14 pages of 
unparalleled richness and density. 

The Groupe Camille Flammarion 
and its planetarium

Beyond words, through the lines, we feel a 
breath, an innovative vision to spread astron-
omy to young people with the development 
of planetariums. After Walther Bauersfeld’s 
invention in Germany, these new star theatres 
spread, first in Germany and then in the major 
capitals.

Between 1923 and 1939, some 20 large instal-
lations were built. In France, it arrived in 1937 
with a planetarium at the Universal Exhibi-
tion entrusted to Reysa (the projector was 
reinstalled in 1952 at the Palace of Discovery). 
From then on, the planetariums multiplied, 
with the pupils constituting three quarters 

Reysa Bernson 
A forgotten name, a luminous personality, a tragic destiny.

Reysa Bernson (1904-1944), the
first Planetarium in France (Paris-1937), 

and her disappearance in Auschwitz.

A forgotten name, a luminous and discreet
personality, a tragic destiny—and a pioneering
worker for planetariums, the dissemination of

astronomy at schools and with youth on 
vacation. Overflowing with activity,

Reysa Bernson was responsible for the 
first planetarium in France during the 
Paris 1937 International Exhibition.

A look back on her life and work, 75 
years after her death in Auschwitz.

Jean-Michel Faidit
Planetarium and astronomy historian
contact@faidit.fr

Above: Postcard of the planetarium of the Paris 1937 exhibition. Public domain.
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of their audience. Astronomy was introduced 
into school curricula.

 On both counts, this extraordinary 
woman plays a decisive role. She is a whirl-
wind of energy. A hundred schools visited on 
a voluntary basis in the northeast quarter of 
France between 1929 and 1939. Nearly 20,000 
students were initiated into the planetarium 
heaven. In those thirties, this was new; on this 
scale, it was unique. A visionary, she also looks 
to the development of the traveling planetari-
ums and astronomy as a leisure for youth.

Rysa’s activity in favor of school children 
began in 1929 with the assistance of the Astro-
nomical Association of the North, while she 
was on holiday in the Boulonnais. What was 
the goal? To raise awareness among young 
people where they are: at educational insti-
tutions and youth movements, with lectures 
and observations as well as films. She elaborat-
ed a living conference “excursion to the land 
of the stars” embellished with projections and 
demonstrators that she designs and has built 
by a mechanical workshop in Douai. 

It received a warm welcome from the Acad-

emies of Lille and Strasbourg. In 1931 she 
expanded her action to the area now known 
as the Grand Est of France.1

In 1936, in Lille, she opened a course in 
astronomy with the Union Française de la 
Jeunesse, then broadcasted for the radiopho-
nie scolaire (school radio). Among scouts, she 
inserted the discovery of the sky into their 
approach to nature. She worked in Parisian 
high schools, normal schools, and the Belgian 
Athaneas as well as the sanatoriums of the 
coast of Opale and Belgium, from Berck to 
Zuidcoote. 

She screened films, once to 800 students at 
Amiens, and founded a patent for animators 
in astronomy, followed by her lecture “Plein 
Ciel” (“Full Sky”) at the inaugural session of 
the Astronomical Society of Liège, on Decem-
ber 3, 1938. Finally, in 1939, she encouraged 
the scouts to make Saint John’s Fires2 in their 
camps at the summer solstice for the apotheo-

1 An administrative region in northeastern France
2 See more about the importance of fire on Saint 
John’s Eve at https://en.wikipedia.org/wiki/Saint_
John%27s_Eve

sis of light with observations, and relaunched 
the Fête du Soleil instituted by Flammarion 
and Eiffel.

The 1937 exposition, pioneer of 
travelling planetariums

She became secretary general of the plan-
etarium of Paris in 1937, in charge of coor-
dinating the design and animation of this 
equipment during the six months of the 1937 
World Exposition. With 15 sessions every day, 
between 10 a.m. and after midnight, its capaci-
ty of more than 300 seats allows 800,000 spec-
tators to discover the sky and the prowess of 
modern technology in seven months (the 
annual equivalent of one and a half million 
spectators for this planetarium). This record 
has never been equaled in France.

It must be said that she had recruited and 
given chances to young people, some of whom 
will go on to become eminent astrophysicists. 
In a team of seven speakers, the two youngest 
are Gérard de Vaucouleurs and Armand Delse-
mme. Decades later, it is an emotional testimo-

(Continues on next page)

Left: The 1937 World Exposition Planetarium team
Reysa Bernson, surrounded by her team of speakers around the Zeiss 
projector. They included Armand Delsemme (Verviers, Belgium, 1918–
2017, Toledo, Ohio), student, then astrophysicist; Gérard Oriano de 
Vaucouleurs (Paris, 1918-1995, Austin, Texas), student, then astrophys-
icist; André Hamon (Paris, 1900–1984, Orsay), banker; Jacques Codry-
Lepage (1917-1992, Beaumont Pied-de-Blain; Auguste Budry; Eliézer 
Fournier (Jassay, 1906–1978, Loudun), writer and translator; Henri 
Kannapell (Bourg-la-Reine, 1900- ?), photographer; as well as two 
reception staff. 
Above, Reysa between the two future astrophysicians she gave their 
chance : Gérard de Vaucouleurs and Armand Delsemme, 19 years old 
in 1937.
Photos H. Kannapell, Armand Delsemme Collection, sent to the author 
by Hélène Louon-Delsemme
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ny to the unforgettable experience opened to 
them by Reysa Bernson, delivered by Armand 
Delsemme in Gérard and Antoinette de Vaucou-
leurs, A Life for Astronomy :3

It was in 1937, at the Planetarium of Paris, 
that I formed a long friendship with 
Gérard de Vaucouleurs. We were both 19 
and passionate about astronomy… Miss 
Reysa Bernson was Secretary General of 
the Planetarium which she directed with 
a firm hand, devoting herself without 
counting. 

A text supplemented by his handwrit-
ten notes sent to us by his daughter Hélène 
Louon-Delsemme reads 

The opening date of the exhibition 
had been delayed by strikes, so when 
I arrived, many pavilions had not yet 
been completed, and the planetari-
um had just opened its doors. The next 
day, the Secretary General of the Plane-
tarium, Miss Reysa Bernson, received me 
for three minutes and told me to come 
back at the end of the last session at 
quarter after midnight. Around one in 
the morning, she lights the planetarium 
sky and asks me about my knowledge. 
I show her a dozen constellations and 
explain their movements. Satisfied, she 
said, “Here is the text of a typical confer-
ence…” After two nights of intensive 
work, I have mastered the position of 
all the control buttons and I feel ready. I 
present my lecture to Miss Bernson again 
at one o’clock in the morning. She said, 
“I’m surprised you came back so quickly, 

3 Published in 1989 by World Scientific Publishing, 
Vol. 4 of the Advanced Series in Astrophysics and 
Cosmology; M. Cappaccioli and H. Corwin, editors.

but I have to admit that you’re pretty 
well there. I hire you, but you’ll have to 
polish your Belgian accent a little bit.” 
So here I am part of the team of young 
amateur astronomers who ensure the 
functioning of the planetarium. There 
were seven of us: Gérard de Vaucou-
leurs, a future professional astronomer, 
was the youngest of the band, and I was 
three months older; among the others, 
there was André Hamon, already Secre-
tary of the Astronomical Society of 
France; the enthusiastic Jacques Codry, 
who will eventually found an astronomy 
club in his country of the Loire; the great 
Budry, the photographer Kannapell, and 
then the amazing Fournier, self-taught 
encyclopaedic memory.

The following year, at the end of winter, 
a new adventure began for Reysa Bernson. 
In March, the Camille Flammarion Group 
of French Scouts was created in the centre 
of Cappy with the support of Henri Lhote, 
a young explorer from the Sahara. In four 
months, its members, a dozen young people, 
gathered around Reysa, set up a “stand-exhi-
bition/planetarium” to present astronomy 
during the festival on June 26 at the Jardin 
d’Acclimatation. 

Four panels, with a total surface of 40 square 
meters, and apparatus for the demonstration 
of the celestial vault concretize the exhibition 
hall of the great planetarium of 1937, which 
could not be realized in full within the time. 
Four talks follow each other throughout the 
day, typical of the first planetarium sessions 
(Tonight’s Sky, 365 Days’ Tour of Heaven, 
Why Are We in Summer?, and Towards the 

South Cross and the North Pole) alternated 
with demonstrations, all articulated around a 
itinerant tent canvas. 

This was a new concept for the diffu-
sion of astronomy. Some 1,000 visitors were 
welcomed, including Jean Zay, minister of 
National Education, whom she appeals to, 
in the image of the political investment of 
her parents, and who acquired several of his 
teaching instruments to introduce astronomy 
to the school.

A lot of work, but it was “A mobile invest-
ment for the future,” according to Reysa in 
her article “Astronomy and the Youth” in the 
journal l’Astronomie, curiously dated at the 
end with “September 1938,” the month of the 
Munich agreements.4 The future, sadly, was 
the war that began the following year.

And what is difficult to express is the 
impetus that throws children towards these 
revelations, the howl of enthusiasm of a class 
at the arrival of the “astronomer,” the tangi-
ble joy that animates them as they listen, the 
bright eyes—and the pleasure of creating it.

The final odyssey: Auschwitz
For history, it is important to shed light on 

and, as far as possible, to reconstruct the tragic 
destiny. 

September 1, 1939. The date that Hitler 
invaded Poland.

It’s the funny war. Repressive laws against 
stateless aliens. Then the anti-Jewish laws. 

4 Learn more about the Munich Agreement, also 
known as the Munich Betrayal, a failed act of 
appeasement, at https://en.wikipedia.org/wiki/
Munich_Agreement

Postcard, Paris International Exposion. The planetarium is circled in the Concessions Scientifiques area near the Seine. Public domain-Wikipedia
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The Underground in Dreux. Reysa managed 
to make it through most of the war. And 
then, the luck ran out. Less than four months 
before the Normandy landing, on the night 
of 23 February 1944, she was arrested with 
her mother in the region of Vernon (Eure) by 
a Gestapo brigade, holding 15,850 francs, 470 
Belgian francs, and treasury bills (that were 
never be returned.) 

Convicted of being part of the resistance, 
their fate was sealed. The next day they were 
interned in Drancy under the numbers 1300 
and 1301, after passing through the Chartres 
prison, where they were registered under the 
numbers 402 for Reysa and 405 for Dweira, 
and this time under the name of Verhaeghe, 
and no longer Bernson. On 7 March, they were 
placed on a train, the terrible convoy 69, the 
largest of the 75 deportation convoys that had 
left for Auschwitz. There were 1,501 deportees. 

They spent three days of suffering in sealed 
wagons, to cross France, Germany and Poland, 
probably on the same line they had taken 12 
years earlier to go sightseeing in the country 
of Copernicus.

Upon arrival, 1,311 deportees were report-
edly gassed, probably including Dweira, who 
was then 75 years old. But what about Reysa, 
who was in her prime? By whatever lottery, 
the most valiant prisoners were directed to 
labor camps. Was she given a few months of 
“respite” from cold, hunger and disease? Or 
did she also suffer the immediate torment of 
the gas chambers?

One thing is certain: at the liberation of 
the camps at the beginning of 1945, out of 
the 1,501 deportees of this convoy, there were 
only 20 survivors. And Reysa Bernson was not 
among them.

Researching the archives
Along with Danielle Delmaire, who complet-

ed a thesis on the work of Dweira Bernson and 
her favor of the social condition of women, 
we have researched the archives of the histori-

cal data centre of the Auschwitz Museum. The 
names of mother and daughter are mentioned 
only in the list of deportees from Drancy to 
Auschwitz of March 7, 1944. There is no infor-
mation about their further fate.

The problem is that there are very few indi-
vidual records of the concentration camps. It 
is possible that the records were destroyed by 
the Reich so as not to leave any traces, or, in 
the same context, they did not even take the 
time to archive. 

On the other hand, a book by Guy Kohen, 
who was 19 years old at the time and among 
the 20 surviving passengers of this train of 
death, delivered in 1945 one of the first testi-
monies printed on Auschwitz. He gives us a 
description of the transport conditions of this 
terrible convoy that included Reysa Bernson: 

The atmosphere at the Drancy camp 
was strange. Nothing was clear there; 
a great mystery lay ahead of us… When 
we arrived, we had to hand over all our 
money and jewels. We conducted a 
very serious search... Then came a news. 
Departure was scheduled for March 7. 
Three days before the transport, the 
barbed wire was placed in front of the 
part of the camp reserved for the deport-
ees. During the last three days, the food 
was less sparingly distributed to us... So 
on March 7, having received food for 
three days, we were laden with sixty of 
every cattle wagon; men, women, chil-
dren were gathered there.... The volume 
of luggage prevented everyone from 
expanding. The lack of space and the 
promiscuity that inevitably prevailed 
among us (no hygiene possible, only one 
small thing for the whole car, which we 
emptied when the SS gave us permis-
sion; sometimes, when it was too full, 
we were forced to hold back long hours) 
made the trip excruciating… On March 
10, in the early morning, we arrived 
at our destination. Brutal blows were 
struck at the gates of the wagons. The 

order was given: “Prepare to descend.” 
Then the doors opened and we saw on 
the platform some SS, very few, and 
many convicts... We had to leave all our 
luggage on the platform. We all passed 
before an SS, a very strong guy who held 
a whip in his hand. From time to time, he 
would arrest someone, ask them a ques-
tion and then send them to his left where 
some men were already starting to form 
a group… 

At first glance, her name seems absent from 
the list of some 76,000 victims inscribed on 
the Shoah Memorial erected at the beginning 
of the 21st century, rue Geoffroy l’Asnier in 
Paris. However, Reysa does appear there, but 
under her birth name in the civil status: Reissa 
Verhaeghe, by profession astronomer, 15 rue 
St-Thibault in Dreux.

She had settled in the Paris region not only 
for the planetarium of the exhibition of 1937, 
but because, at the same time, she was pursu-
ing research at the Observatoire de Paris 
before going underground.

On 3 August 1946, the director of the Obser-
vatoire de Paris wrote a letter to the Minis-
ter for Veterans and War Victims (Deportees 
Service) to ascertain the death of Reysa 
Bernson, whom he mistakenly named Rery or 
Rera. 

This young girl, he said, “of Israeli origin, 
I suppose, had to be deported to Germany 
during the war. Miss Bernson, having depos-
ited various objects at the Observatoire de 
Paris during the war, I would be happy to give 
them to the heirs, if there are any.”

As part of her foundational work in favour 
of astronomy in schools and for the develop-
ment of planetariums, she deserves to find 
her place in our memory. The tragic end of 
this great lady, victim of the concentration 
camp universe of Auschwitz, on the thresh-
old of her forty years, only adds to our duty of 

Dear Reysa Bernson, 
Barbarism has taken your life. But 
nothing and no one will take away your 
magnificent pioneering work to develop 
astronomy at school and the planetari-
ums in France. Admiration and respect.

Jean-Michel Faidit

End of the rail tracks inside Auschwitz II-Birkenau. Wikipedia, Cor22701, CC Attribution 3.0 license

(Continues on page 44)
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memory. In the backdrop of time and its long 
river of oblivion, it would be a good thing if 
planetariums thought of associating its name 
in order to perpetuate this flame.

Thanks to
The author sends his warmest thanks to the 

people and archives who have helped him in 
his research, notably Danielle Delmaire and 
Hélène Louon-Delsemme for the provision 
of manuscript notes and period photographs 

The Paris Planetarium among the 
first Planetariums (1923 - 1939)

More than twenty large
diameter equipment made 

between 1923 and 1939. 

of her father Armand Delsemme, and Jacques 
Codry, for documents concerning his father.
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When Judy Cara visited the London Planetarium in her native 
England as a child, she never dreamed that one day she’d be manag-
ing the planetarium and STEM center at the U.S. Air Force Academy in 
Colorado Springs—but that’s exactly what she’s doing! 

After working at the U.S. Embassy in London, 
she fulfilled her mother’s worst fear—she married 
an American and moved to the U.S. Her mother 
subsequently forgave her.

Judy’s career in the U.S. led her to Intel, where 
she ran public affairs in the State of Colora-
do, including implementing science, technolo-
gy, engineering, and math (STEM) programs in 
schools and universities across the state. STEM 
became a passion for Judy, so she was delight-
ed when she was selected to re-open and run the 

planetarium at the Air Force Academy.
The planetarium originally opened in 1959 and was used to teach 

celestial navigation to the cadets while simultaneously entertaining 
and educating visitors with astronomy programs. In 2004, when celes-
tial navigation was no longer taught at the academy and advanced 
technology was available to the cadets, the planetarium was closed. It 
sat empty and unused for 15 years.

At this point, John Martinson, a 1970 graduate of the academy 
stepped in. As an aeronautical engineering major, the planetarium had 
played an important role in his education and he was saddened to see 
it no longer being used by the cadets or the local community. With a 
large, significant donation and in collaboration with academy leader-
ship, Martinson launched an effort to renovate the facility. 

The U.S. Air Force Academy Endowment successfully secured addi-
tional donors and the $5 million project, with half from donations and 
the other half from the Air Force, was born.

On March 4 this year, the planetarium and STEM center re-opened. 
The building’s exterior hasn’t changed since it is part of the historic 
area of the academy, but inside a transformation has taken place. The 
planetarium now boasts state-of-the-art lighting and sound, a Digistar 6 
system, 110 new unidirectional seats, and a new 50ft. NonoSeam dome..

Since opening, over 31,000 people have visited the dome for public 
shows, which take place twice daily, Monday to Friday, as well as school 
field trips on Tuesday and Thursday mornings. In addition, academy 
faculty, cadets, and VIP groups visit the planetarium for shows, classes 
and presentations. 

From galactic music shows to lunar eclipse viewings and adult 
astronomy programs with a professional astronomer, the daily shows 
are just a small part of the site’s activities. With space for 110 visitors, 
the planetarium has also hosted promotion and retirement ceremo-
nies, live spacewalk viewings from NASA, and leadership meetings. 

Judy says that the best is yet to come with laser shows, astronaut 
events, and the re-introduction of family-friendly shows during the 
holidays—a long-standing tradition from the planetarium’s earlier 
years. Once again, the planetarium has become a vibrant community 
and Academy resource.      I

U.S. Air Force Academy Planetarium
Colorado Springs, Colorado USA

All photos by Trevor Cokley, courtesy USAFA

Judy Cara
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From pinholes to LED panels, the evolution 
of visual display in planetariums has been 
driven by innovation and the desire to share 
a sense of wonder for the cosmos. From its 
invention, the modern planetarium has been 
a balance between sophisticated engineering 
and artistic creativity. 

Through its technological history, plan-
etarium displays have been influenced and 
advanced by technologies from other indus-
tries. Over the past one hundred years projec-
tion systems have become smaller, smarter, 
computerized, and often invisible to the audi-
ence, allowing them to focus on the splen-
dor being shown and giving planetarians the 
ability to fully visualize inspiring stories. 

It must have been fascinating to step into 
the “Wonder of Jena” above Zeiss’s factory 
in 1919 to see the first Model I Star Projec-
tor keeping time as your eyes adjusted to the 
darkness—marveling as an accurately placed 
starfield turned overhead. The world-altering 
invention of opto-mechanical planetariums 
would define immersive visualization for the 
next 60 years.

As planetariums’ popularity increased, 
audience demand for variety and visual 
sophistication also grew. Star projectors were 
supplemented by slide and film projection, 
and a unique collection of special effects. The 
adoption of CRT projectors in the 60’s and 70’s 
introduced video display to dome theaters 
and allowed access to a much broader range 
of content.

By 1983, advances in computer graphics 
led the Science Museum of Virginia to install 
the first computer-graphic calligraphic plan-
etarium projector, an Evans & Sutherland 
Digistar I. The digital dome age was dawning 
and brought with it a multitude of innova-
tions and the rapid advancement of modern 
computers. The long-trusted opto-mechani-
cal systems still had their appeal, and hybrid 
theaters with fulldome video capabilities 
bridged the analog-to-digital transition. With 
a multitude of equipment and display strate-
gies available to theater designers, the modern 
planetarium began to rely more and more on 
the progress of video projection.

Projection systems 
Over the past one hundred years, tech-

nology has improved, the visual quality has 
increased, and content has evolved, but the 
primary approach to the display has remained 
the same. Every system to date projects 
imagery onto a reflective dome screen.

Today, there are myriad approaches for 
illuminating domes using video projection. 
The two most common solutions are single-
projector center-mount video projection, or 
multi-projector edge-blended configurations. 

An advantage of multi-projector systems is 
the overall increase in brightness and dome 
resolution. By limiting the projection to an 
area of the dome, that section receives most 
of the the projector’s capable resolution. A 
system of multiple 4K projectors, each project-
ing on a region of the dome, creates an overall 
dome resolution of 6K–8K depending on the 
number of projectors and their configuration. 
Another benefit is the use of narrower lenses 
which have more consistent illumination and 
less chromatic aberration than a single fisheye 
lens. 

M u l t i - p r o j e c t o r 
fulldome video is 
not without its own 
set of challenges and 
limitations. Mount-
ing projectors around 
the perimeter of the 
dome means some 
projectors are facing 
the audience, causing 
sightline issues. Multi-
ple projectors also 
require careful align-
ment and blending 
which can drift over 
time and requires 
regular maintenance. 

Of the limiting 
factors of projection 
systems, the tradeoff 
of brightness for contrast is the most severe. 
The brightness and contrast of the projector 
itself, the reflectivity of the dome surface, the 
amount of cross reflection from projectors, 

and the ambient theater light all affect the 
final overall brightness and contrast of the 
system. During theater design, a projection 
system is paired with a custom dome reflectiv-
ity value, or “gain,” to optimize the brightness 
and contrast tradeoff for the type of content 
being offered. A planetarium showing mostly 
dark starfields might opt for higher contrast, 
so the sky is as dark as possible, while a theater 
showing mostly video productions might opt 
for a brighter image at the cost of contrast.

The only way to eliminate the brightness/
contrast tradeoff is by changing the display 
technology itself.

LED display domes
Today the fundamental approach to plan-

etarium display is being reconsidered. LED 
display technology has advanced to the point 
where it is becoming commonplace in both 
small and large-scale applications. It’s seen on 
billboards and sports arenas, and is increas-
ingly being incorporated into attractions and 
public institutions. An “active display dome” 

has been discussed in the planetarium field 
for years, but most believed it was still years 
away. Happily, as we approach the planetari-
um centennial, we know that’s not the case. 

LED Display Domes

An Introduction to the Technology

Matthew Allred
Evans & Sutherland

One of two center-mounted projectors being installed and calibrated at 
the Bangkok Planetarium. All photos courtesy of Evans & Sutherland
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Evans & Sutherland announced an active LED 
display dome, DomeX, earlier this year, and it 
could see its first installation as early as 2020. 

There are many advantages to LED dome 
display technology over projection systems, 
but the most significant is the ability to 
achieve near unlimited contrast, while simul-
taneously gaining a profound increase in 
brightness. This is achieved with a matte 
black support surface and the ability to turn 
off LEDs when displaying black. 

Because the dome surface is no longer 
reflective, cross reflection is almost entire-
ly eliminated. Lens-related limitations, such 
as pixel size and shape variations, inconsis-
tent illumination, and chromatic aberrations 
are also completely eliminated. The result-
ing picture yields extremely deep blacks, 
and bright, vibrant, colors—perfectly suited 
to vivid night skies and video-based content. 
This means planetariums no longer have to 
compromise when it comes to how their 
content looks on the dome. 

LED dome technology will impact facil-
ities and domes with a unique set of chal-
lenges. Power requirements and heat output 
are similar to high-end multi-projector 
systems, but the weight of the dome is signif-
icantly increased. Theater design is no longer 
hindered by projector placements and coves. 
The LED dome can extend to the floor, up 
stairs, and around doorways. Hypospheres 
(greater than 360 x 180 degrees) and complete-
ly unique shapes are possible. 

The flexibility of the technology allows 
designers to create seamless, immersive, and 
impactful environments. Each LED dome 
consists of a support structure to which indi-
vidual LED panels are mounted. If individu-
al LEDs fail, these individual panels are easily 

removed and replaced. The estimated lifespan 
of the LEDs is rated at 100,000 hours, which 
will give many years of service. 

Audio quality is equally important in an 
immersive dome experience. Today’s alumi-
num dome surfaces are perforated with about 
23% void space to allow airflow and audio 
passthrough. Typical LED panels are solid, 
which can cause challenges for airflow and 
audio quality. Some solutions include engi-
neering reflective and directional audio as 
well as producing custom perforated panels. 

The Digital Cinema Initiatives (DCI), which 
establishes and certifies theaters for technical 
performance, reliability and quality, has not 
issued any formal specifications or procedures 
for domes, but as LED technology becomes 
more prevalent in flat screen theaters, stan-
dards will be developed and adopted for 
domes as well.

The resolution and dot-pitch of LED domes 
becomes a function of their diameter. An 8K 
dome would be defined as 8,000 LEDs across 
the meridian. The diameter of the dome then 

dictates the spacing interval of the LEDs. 
Viewing distance is also taken into consider-
ation in order to avoid seeing the pixel struc-
ture of the LED panels. 

Evans & Sutherland announced DomeX, 
their LED display dome, earlier this year. 
E&S engineers worked with industry leaders 
in LED technology over the past several 
years to develop a LED system specifical-
ly suited to meet the needs and challeng-
es of dome theaters and planetariums. Spitz, 
Inc. an E&S subsidiary known for their high-
end NanoSeam domes, developed the custom 
dome support structure which aligns the LED 
panels. A 20-meter demonstration dome has 
already been constructed in China.

While LED domes represent a paradigm 
shift in theater design, projector-based systems 
will still have their place. Many smaller and 
currently existing domes will continue to 
operate as usual, and portable outreach domes 
are particularly well suited for the high-qual-
ity single projector solutions currently avail-
able in the market.    I

Right: A LED technician looks at the DomeX 
prototype constructed in Top: China. Close-up 
view of the DomeX LED panels. 
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After visiting a planetarium, it would be nice 
for the visitor to receive a small gift remind-
ing them of what they saw and learned and to 
share their experiences with their family and 
friends. TUIMP’s small brochures are perfect 
for this purpose.

TUIMP stands for “The Universe In My 
Pocket.” 

This project was born a few years ago, 
with the view that it would not require any 
funding at the production stage and that its 
products would be available free of charge. 
The other idea is that it would be open to all 
languages, with the hope of reaching coun-
tries which have less contact with astronomy 
and do not necessarily have the resources to 
build their own outreach material. 

TUIMP (www.tuimp.org) provides small, 
16-page booklets that can be folded from one 
single sheet of paper. The documents can be 
downloaded for free from the inter-
net. They can also be consulted 
on-line using either a computer, a 
tablet, or a smartphone.

The booklets are intended for 
a broad audience: children from 
about age 9 and older, students, 
teachers, and any person curious 
about astronomy irrespective of 
their background. The language is 
kept simple, and the texts are richly 
illustrated. 

All the authors are professional astrono-
mers. All the information and illustrations 
come from verified sources. Despite the very 
limited space available, efforts are made to 
place the astronomical material in a broader 
context and to address historical or sociologi-
cal aspects. The scientific content is reviewed 
by external referees. To ensure accurate trans-
lation, all the booklets are translated by profes-
sional astronomers or astronomy students.

The TUIMP site was opened in 2017 with 
five different booklets were available in five 
languages. Presently 11 booklets have been 
issued and 11 languages are available: Alba-
nian, Arabian, Armenian, English, French, 
Greek, Italian, Polish, Portuguese, Russian, and 
Spanish. 

Initially, the team was composed of just a 
few persons. Now the team has grown, with 
astronomers from many parts of the world 

joining in. All the participants —
including the webmaster—give 
their time for free. 

New translators are warmly 
welcome, especially for languag-
es from African and Asian coun-
tries. If you are interested, please 
write using the contact form to 
be found at http://www.tuimp.
org. Select your language, and 
then click on "about."   I

TUIMP: The Universe In My Pocket
Free astronomy booklets in all languages

Grażyna Stasińska, Emeritus Astronomer
LUTH,  Center for Scientific Research
Observatoire de Paris
PSL University
France

Make you own booklet by
removing the following page and 
following the cutting and folding 

directions.



Vol 48 No 4   December 2019    Planetarian  51

�
1

�2

�
4

� 3 � 3

�

3

�

3

  

5
 

T
h

is
 is

 a
n

 a
s

t
e

ro
id

 t
h

re
a

t
e

n
in

g
 t

o
 

im
p

a
c

t
 t

h
e

 E
a

rt
h

 a
s

 im
a

g
in

e
d

 b
y

 
O

liv
e

r D
e

n
k

e
r. 

In
 F

e
b

ru
a

ry
 2

0
1

8
, t

h
e

 a
s

t
e

ro
id

 
n

a
m

e
d

 2
0

0
2

 A
J

1
2

9
 �

e
w

 p
a

s
t

 t
h

e
  

E
a

rt
h

 a
t

 a
 d

is
t

a
n

c
e

 o
f 4

 m
illio

n
 k

m
. 

It
s

 s
iz

e
 is

 e
s

t
im

a
t

e
d

 t
o

 b
e

1
 k

m
. 

S
c

ie
n

t
is

t
s

 t
h

in
k

 t
h

a
t

 t
h

e
 im

p
a

c
t

 
o

f a
n

 a
s

t
e

ro
id

 o
n

ly
 t

e
n

 t
im

e
s

 la
rg

e
r 

t
h

a
n

 t
h

is
 k

ille
d

 a
ll t

h
e

 d
in

o
s

a
u

rs
 o

n
 

E
a

rt
h

, a
b

o
u

t
  

6
0

 m
illio

n
 y

e
a

rs
 a

g
o

. 

1
0

0
0

 m
 

1
0

3
 m

: A
s

t
e

ro
id

s
 

T
h

e
 t

a
lle

s
t

 w
a

t
e

rfa
ll in

 t
h

e
 

w
o

rld
, K

e
re

p
a

k
u

p
a

i-m
e

rú
  in

 
V

e
n

e
z

u
e

la
, is

 n
e

a
rly

 1
 k

m
 h

ig
h

.  

   1
2

 

M
o

s
t

 g
a

la
x

ie
s

 a
re

 c
lu

m
p

e
d

 in
t

o
 

c
lu

s
t

e
rs

 o
f g

a
la

x
ie

s
, a

n
d

 c
lu

s
t

e
rs

 
in

t
o

 s
u

p
e

rc
lu

s
t

e
rs

, w
h

ic
h

 a
re

 t
h

e
 

la
rg

e
s

t
 s

t
ru

c
t

u
re

s
 k

n
o

w
n

 in
 t

h
e

 
U

n
iv

e
rs

e
.  

T
h

e
 S

h
a

p
le

y
 s

u
p

e
rc

lu
s

t
e

r c
o

n
t

a
in

s
 

a
b

o
u

t
 8

0
0

0
 g

a
la

x
ie

s
 a

n
d

 e
x

t
e

n
d

s
 

o
v

e
r 1

0
0

 m
illio

n
 lig

h
t

-y
e

a
rs

. It
 is

 
p

e
rm

e
a

t
e

d
 b

y
 h

o
t

 g
a

s
 w

h
o

s
e

 m
a

s
s

 
d

o
m

in
a

t
e

s
 t

h
a

t
 o

f t
h

e
 g

a
la

x
ie

s
. 

T
h

e
 a

b
o

v
e

 im
a

g
e

 s
h

o
w

s
 it

s
 c

o
re

. W
e

 
c

a
n

 s
e

e
 t

h
e

 h
o

t
 g

a
s

 d
e

t
e

c
t

e
d

 in
 X

-ra
y

s
 

(in
 p

in
k) a

n
d

 a
t

 m
ic

ro
w

a
v

e
 w

a
v

e
le

n
g

t
h

s
 

(in
 b

lu
e

), a
s

 w
e

ll a
s

 h
u

n
d

re
d

s
 o

f 
g

a
la

x
ie

s
 (t

h
e

 s
m

a
ll w

h
it

e
 d

o
t

s
). 

 

1
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 m

 

1
0

2
4

m
: A

 s
u

p
e

rc
lu

s
t

e
r o

f g
a

la
x

ie
s

 

    

S
h

o
w

n
 a

b
o

v
e

 is
 a

 H
u

b
b

le
 S

p
a

c
e

 
T

e
le

s
c

o
p

e
 im

a
g

e
 o

f t
h

e
  

p
la

n
e

t
a

ry
 n

e
b

u
la

 B
D

+
3

0
-3

6
3

9
. 

P
la

n
e

t
a

ry
 n

e
b

u
la

e
 h

a
v

e
 n

o
t

h
in

g
 t

o
 

d
o

 w
it

h
 p

la
n

e
t

s
! T

h
e

y
 a

re
 t

h
e

 la
s

t
 

e
p

is
o

d
e

s
 in

 t
h

e
 life

 o
f s

t
a

rs
 s

im
ila

r 
t

o
 t

h
e

 S
u

n
. A

ft
e

r a
 s

t
a

r h
a

s
 b

e
c

o
m

e
 

a
 g

ia
n

t
, it

 lo
o

s
e

s
 it

s
 e

x
t

e
rn

a
l la

y
e

rs
 . 

W
h

a
t

 re
m

a
in

s
 o

f t
h

e
 s

t
a

r is
 ju

s
t

 a
 

d
e

n
s

e
 c

o
re

 w
h

ic
h

 s
h

rin
k

s
 a

n
d

 h
e

a
t

s
 

u
p

 t
o

 v
e

ry
 h

ig
h

 t
e

m
p

e
ra

t
u

re
s

 a
n

d
 

is
 a

b
le

 t
o

 e
x

c
it

e
 t

h
e

 e
je

c
t

e
d

 m
a
�

e
r.  

B
D

+3
0

-3
6

3
9

 is
 o

n
e

 o
f t

h
e

 s
m

a
lle

s
t

 
p

la
n

e
t

a
ry

 n
e

b
u

la
e

 s
t

u
d

ie
d

 in
 d

e
t

a
il. 

Y
e

t
 it

s
 d

ia
m

e
t

e
r is

 1
.2

 1
0

1
5

 m
, a

n
d

 
e

x
c

e
e

d
s

 t
h

a
t

 o
f t

h
e

 S
o

la
r s

y
s

t
e

m
. 

 
 

9
 

1
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 m

 

1
0

1
5

 m
: A

 p
la

n
e

t
a

ry
 n

e
b

u
la

 

  

8
 

1
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 m

 

1
0

1
2

 m
: A

 re
d

 s
u

p
e

rg
ia

n
t

 s
t

a
r 

S
h

o
w

n
 a

b
o

v
e

 is
 a

 H
u

b
b

le
 S

p
a

c
e

 
T

e
le

s
c

o
p

e
 im

a
g

e
 o

f B
e

t
e

lg
e

u
s

e
. T

h
is

 is
 

t
h

e
 �

rs
t

 d
e

t
a

ile
d

 im
a

g
e

 o
f t

h
e

 s
u

rfa
c

e
 

o
f a

 s
t

a
r o

t
h

e
r t

h
a

n
 t

h
e

 S
u

n
. 

B
e

t
e

lg
e

u
s

e
 is

 a
 `re

d
 s

u
p

e
rg

ia
n

t
’. It

 
is

 1
0

0
0

 t
im

e
s

 t
h

e
 s

iz
e

 o
f t

h
e

 S
u

n
. 

T
e

n
 m

illio
n

 y
e

a
rs

 a
g

o
, it

 w
a

s
 a

 b
lu

e
 

s
t

a
r, o

n
ly

 5
 t

im
e

s
 la

rg
e

r t
h

a
n

 t
h

e
 

S
u

n
 a

n
d

 w
it

h
 a

 s
u

rfa
c

e
 t

e
m

p
e

ra
t

u
re

 
o

f 3
0

 0
0

0
° C

 (n
o

w
 it

 is
 3

6
0

0
°C

). 

A
ll s

t
a

rs
 e

v
o

lv
e

. D
u

rin
g

 m
o

s
t

 o
f t

h
e

ir 
liv

e
s

, t
h

e
y

 b
u

rn
 h

y
d

ro
g

e
n

 in
 t

h
e

ir c
o

re
s

 
b

u
t

 t
h

e
y

 d
o

 n
o

t
 c

h
a

n
g

e
 o

n
 t

h
e

 s
u

rfa
c

e
. 

W
h

e
n

 t
h

e
 h

y
d

ro
g

e
n

 fu
e

l ru
n

s
 o

u
t

, t
h

e
 

c
o

re
s

 s
h

rin
k

 w
h

ile
 t

h
e

 e
x

t
e

rn
a

l la
y

e
rs

 
s

w
e

ll a
n

d
 c

o
o

l. A
 g

ia
n

t
 s

t
a

r fo
rm

s
. 

4
 

  

M
e

t
e

o
ri

t
e

s
 a

re
 a

ls
o

 d
e

b
ri

s
  o

f 
c

o
m

e
t

s
 

o
r 

a
s

t
e

ro
id

s
 t

h
a

t
 h

a
v

e
 r

e
a

c
h

e
d

 t
h

e
 

g
ro

u
n

d
, b

u
t

 t
h

e
y

 a
re

 la
rg

e
r 

t
h

a
n

 
m

ic
ro

m
e

t
e

o
ri

t
e

s
. T

h
e

ir
 s

iz
e

s
 g

o
 t

o
 

s
e

v
e

ra
l m

e
t

e
rs

.  
T

h
e

y
 c

o
m

e
 in

 v
a

ri
o

u
s

 s
h

a
p

e
s

 a
n

d
 

c
o

m
p

o
s

it
io

n
s

. T
h

e
 c

o
m

p
o

s
it

io
n

 
t

e
ll

s
 s

c
ie

n
t

is
t

s
 a

b
o

u
t

 t
h

e
ir

 o
ri

g
in

. 
T

h
e

 M
u

rn
p

e
o

w
ie

 M
e

t
e

o
ri

t
e

 f
o

u
n

d
 in

 
A

u
s

t
ra

li
a

 in
 1

9
0

9
 a

n
d

 s
h

o
w

n
 

a
b

o
v

e
 is

 m
a

d
e

 o
f 

ir
o

n
  

a
n

d
 is

 a
b

o
u

t
 o

n
e

 m
e

t
e

r 
in

 s
iz

e
.

 

1
 m

  

1
m

: M
e

t
e

o
ri

t
e

s
 

J
u

s
t

 li
k

e
 

a
 f

o
u

r-
y

e
a

r-
o

ld
 b

o
y

! 

 
1

3
 

1
0

2
7

 m
: T

h
e

 o
b

s
e

rv
a

b
le

 U
n

iv
e

rs
e

 

1
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0

 0
0

0
 m

 

T
h

e
 o

b
s

e
rv

a
b

le
 U

n
iv

e
rs

e
 is

 a
 s

p
h

e
re

 
c

o
n

t
a

in
in

g
 a

ll 
t

h
e

 m
a
�

e
r 

t
h

a
t

 c
o

u
ld

  i
n

 
p

ri
n

c
ip

le
 b

e
 o

b
s

e
rv

e
d

. I
t

s
 s

iz
e

 d
e

p
e

n
d

s
 

o
n

  t
h

e
 a

g
e

 o
f 

t
h

e
 U

n
iv

e
rs

e
 a

n
d

 o
n

 it
s

 
e

x
p

a
n

s
io

n
 r

a
t

e
. I

t
 is

 e
s

t
im

a
t

e
d

 t
o

 
b

e
 a

lm
o

s
t

 1
0

2
7

 m
 in

 d
ia

m
e

t
e

r.
 

It
 is

 im
p

o
s

s
ib

le
 f

o
r 

u
s

 t
o

 k
n

o
w

 w
h

a
t

 
h

a
p

p
e

n
s

 b
e

y
o

n
d

 t
h

is
 s

p
h

e
re

, s
in

c
e

 
t

h
e

 li
g

h
t

 e
m

i�
e

d
 b

e
y

o
n

d
 h

a
s

 n
o

t
 h

a
d

 
t

im
e

 t
o

 r
e

a
c

h
 u

s
 in

 t
h

e
 1

3
.8

 b
il

li
o

n
 

y
e

a
rs

 t
h

a
t

 t
h

e
 U

n
iv

e
rs

e
 e

x
is

t
s

.  

In
 t

h
e

 p
ic

t
u

re
 s

h
o

w
n

 a
b

o
ve

, t
h

e
 

U
n

iv
e

rs
e

 is
 t

h
e

 s
a

m
e

 o
u

t
s

id
e

 t
h

e
 

b
o

u
n

d
a

ri
e

s
 o

f 
t

h
e

 o
b

s
e

rv
a

b
le

 
U

n
iv

e
rs

e
. 

  

Q
u

iz
 

A
n

s
w

e
rs

 o
n

 o
v

e
rl

e
a

f 
 

C
la

s
s

if
y

 t
h

e
s

e
 

o
b

je
c

t
s

 in
 o

rd
e

r 
o

f 
in

c
re

a
s

in
g

 s
iz

e
 

  

G
ra

ż
y

n
a

 S
t

a
s

iń
s

k
a

 
P

a
ri

s
 O

b
s

e
rv

a
t

o
ry

 

T
h

e
 U

n
iv

e
rs

e
 in

 m
y

 p
o

c
k

e
t

 

N
o

. 
1

1
 T

h
e

 s
iz

e
s

 o
f 

c
e

le
s

t
ia

l b
o

d
ie

s
 

+



52       Planetarian    Vol 48 No 4  December 2019

  

M
ic

ro
m

e
t

e
o

rit
e

s
 a

re
 s

m
a

ll  d
e

b
ris

 o
f 

c
o

m
e

t
s

 o
r o

f  a
s

t
e

ro
id

s
 w

h
ic

h
 h

a
v

e
 

m
a

n
a

g
e

d
 t

o
 re

a
c

h
 t

h
e

 E
a

rt
h

 a
s

 t
in

y
 

s
p

h
e

re
s

 o
f ro

u
g

h
ly

 o
n

e
 m

illim
e

t
e

r in
 

d
ia

m
e

t
e

r. It
 is

 b
y

 m
e

lt
in

g
 d

u
rin

g
 t

h
e

ir 
jo

u
rn

e
y

 t
h

ro
u

g
h

 t
h

e
 E

a
rt

h
’s

 a
t

m
o

-
s

p
h

e
re

 t
h

a
t

 t
h

e
y

 a
c

q
u

ire
 t

h
e

ir s
h

a
p

e
. 

A
t

 n
ig

h
t

, m
ic

ro
m

e
t

e
o

rit
e

s
 c

a
n

 b
e

 
o

b
s

e
rv

e
d

 a
s

 s
h

o
o

t
in

g
 s

t
a

rs
. 

3
0

 0
0

0
 t

o
n

s
 o

f m
ic

ro
m

e
t

e
o

rit
e

s
 h

it
 

t
h

e
  g

ro
u

n
d

 e
a

c
h

 y
e

a
r, ro

u
g

h
ly

 o
n

e
 

e
v

e
ry

 s
q

u
a

re
 m

e
t

e
r! T

h
is

 m
e

a
n

s
 t

h
a

t
 

t
h

e
re

 a
re

 p
le

n
t

y
 o

f t
h

e
m

 a
ro

u
n

d
 u

s
. 

1
0

-3
 m

: M
ic

ro
m

e
t

e
o

rit
e

s
 

0
.0

0
1

m
 

T
h

e
 im

a
g

e
 o

n
 t

h
e

 rig
h

t
 s

h
o

w
s

 
s

a
n

d
 g

ra
in

s
. T

h
e

y
 a

re
 s

im
ila

r in
 

s
iz

e
 a

n
d

 s
h

a
p

e
 t

o
 m

ic
ro

m
e

t
e

o
rit

e
s

 

  

      T
U

IM
P

 C
re

a
t

ive
 C

o
m

m
o

n
s

 

T
o

 le
a

rn
 m

o
re

 a
b

o
u

t
 t

h
is

 
s

e
rie

s
 a

n
d

 a
b

o
u

t
 t

h
e

 t
o

p
ic

s
 

p
re

s
e

n
t

e
d

 in
 t

h
is

 b
o

o
kle

t
, 

p
le

a
s

e
 vis

it
 

h
�

p
://w

w
w

.t
u

im
p

.o
rg

  

T
h

e
 U

n
iv

e
rs

e
 in

 m
y

 p
o

c
k

e
t

 N
o

. 1
1

    

N
r

 1
 

C
o

v
e

r im
a

g
e

: A
 lo

g
a

rit
h

m
ic

-s
c

a
le

  illu
s

t
ra

t
io

n
 

o
f t

h
e

 o
b

s
e

rv
a

b
le

 U
n

iv
e

rs
e

 b
y

 t
h

e
 A

rg
e

n
t

in
ia

n
 

a
rt

is
t

 P
a

b
lo

 C
a

rlo
s

 B
u

d
a

s
s

i. It
 is

 b
a

s
e

d
 o

n
 

t
h

e
 m

a
p

 o
f t

h
e

 U
n

iv
e

rs
e

 p
u

b
lis

h
e

d
 b

y
 R

ic
h

a
rd

 
G

o
�

 a
n

d
 h

is
 c

o
lla

b
o

ra
t

o
rs

 in
 2

0
0

5
.  

T
h

e
 im

a
g

e
 o

f t
h

e
 S

h
a

p
le

y
 s

u
p

e
rc

lu
s

t
e

r is
 a

 
c

o
m

b
in

a
t

io
n

 o
f d

a
t

a
 fro

m
 E

S
A

 &
 P

la
n

c
k

 
C

o
lla

b
o

ra
t

io
n

 / R
o

s
a

t
 / D

ig
it

is
e

d
 S

k
y

 S
u

rv
e

y
. 

M
a

n
y

 im
a

g
e

s
 in

 t
h

is
 b

o
o

k
le

t
 a

re
 fro

m
 n

o
n

-
p

ro
fe

s
s

io
n

a
l a

s
t

ro
n

o
m

e
rs

.  
 T

h
is

 b
o

o
k

le
t

 w
a

s
 w

ri�
e

n
 in

 2
0

1
8

  b
y

 
G

ra
ż

y
n

a
 S

t
a

s
iń

s
k

a
 fro

m
 P

a
ris

 O
b

s
e

rv
a

t
o

ry
 

(F
ra

n
c

e
) . It

 is
 d

e
d

ic
a

t
e

d
 t

o
 A

rs
e

n
, h

e
r 4

 
y

e
a

r-o
ld

 g
ra

n
d

 s
o

n
, fo

r h
im

  t
o

 re
a

d
 w

it
h

 h
is

 
p

a
re

n
t

s
. 

p

  

  

 

  

1
 

 
T

h
e

 a
s

t
e

ro
id

 
 (2

5
3

) M
a

t
h

ild
e

 
p

h
o

t
o

g
ra

p
h

e
d

 b
y

 
t

h
e

 N
E

A
R

 s
a

t
e

llit
e

 
3

 
 

T
h

e
 S

u
n

 
Im

a
g

e
 t

a
k

e
n

 b
y

 t
h

e
 

S
O

H
O

 s
p

a
c

e
c

ra
ft

 
in

 t
h

e
 u

lt
ra

v
io

le
t

 

4
 

 
T

h
e

 C
a

t
’s

 E
y

e
 

p
la

n
e

t
a

ry
 n

e
b

u
la

 
P

h
o

t
o

 t
a

k
e

n
 b

y
 t

h
e

 
H

u
b

b
le

 S
p

a
c

e
 T

e
le

s
c

o
p

e
 

2
 

  
T

h
e

 p
la

n
e

t
 J

u
p

it
e

r 
5

 
 

T
h

e
 s

p
ira

l g
a

la
x

y
 

N
G

C
 1

2
3

2
 

Im
a

g
e

 t
a

k
e

n
 a

t
 t

h
e

 
8

.2
m

 t
e

le
s

c
o

p
e

 A
n

t
u

 

  

2
 

S
t

a
rs

 a
n

d
 p

la
n

e
t

s
 lo

o
k

 lik
e

 g
li�

e
rin

g
 

d
o

t
s

 o
n

 t
h

e
 s

k
y

, w
h

ile
 t

h
e

 S
u

n
 a

n
d

 
t

h
e

 M
o

o
n

 lo
o

k
 ra

t
h

e
r lik

e
 o

ra
n

g
e

s
 

o
n

 a
 t

re
e

. T
h

is
 is

 b
e

c
a

u
s

e
 a

ll t
h

e
s

e
 

o
b

je
c

t
s

 lie
 a

t
 v

e
ry

 d
i�

e
re

n
t

 d
is

t
a

n
c

e
s

: 
T

h
e

 fa
rt

h
e

r t
h

e
y

 a
re

, t
h

e
 s

m
a

lle
r 

t
h

e
y

 a
p

p
e

a
r w

it
h

 re
s

p
e

c
t

 t
o

 t
h

e
ir 

t
ru

e
 s

iz
e

.  

S
o

m
e

 c
e

le
s

t
ia

l b
o

d
ie

s
 a

re
 s

o
 fa

r 
a

w
a

y
 (o

r s
o

 in
t

rin
s

ic
a

lly
 fa

in
t

) t
h

a
t

 
t

h
e

y
 c

a
n

 b
e

 d
e

t
e

c
t

e
d

 o
n

ly
 b

y
 t

h
e

 
la

rg
e

s
t

 t
e

le
s

c
o

p
e

s
. 

B
u

t
 d

id
 y

o
u

 k
n

o
w

 t
h

a
t

 s
o

m
e

 c
e

le
s

t
ia

l 
b

o
d

ie
s

 c
a

n
 a

ls
o

 b
e

 fo
u

n
d

 o
n

 E
a

rt
h

?
  

In
 t

h
is

 b
o

o
k

le
t

 w
e

 e
x

p
lo

re
 c

e
le

s
t

ia
l 

b
o

d
ie

s
 fro

m
 t

h
e

 s
m

a
lle

s
t

 o
n

e
s

 
t

h
a

t
 w

e
 c

a
n

 s
e

e
 t

o
 t

h
e

 la
rg

e
s

t
. O

n
 

e
a

c
h

 p
a

g
e

 t
h

e
 s

iz
e

 o
f t

h
e

 o
b

je
c

t
 

s
h

o
w

n
 is

 o
n

e
 t

h
o

u
s

a
n

d
 t

im
e

s
 la

rg
e

r 
t

h
a

n
 o

n
 t

h
e

 p
re

v
io

u
s

 p
a

g
e

. Y
o

u
 w

ill 
d

is
c

o
v

e
r t

h
e

 a
m

a
z

in
g

 ra
n

g
e

 o
f 

s
iz

e
s

 in
 t

h
e

 U
n

iv
e

rs
e

! 

  6
 

T
h

e
 d

w
a

rf
 p

la
n

e
t

 C
e

re
s

 is
 

a
b

o
u

t
 t

h
e

 s
iz

e
 o

f 
C

o
lo

m
b

ia
.

    

1
 0

0
0
 0

0
0
 m

 

1
0

6
 m

: 
D

w
a

r
f

 p
la

n
e

t
s

 

L
ik

e
 a

 p
la

n
e

t
, a

 d
w

a
rf

 p
la

n
e

t
 o

rb
it

s
 

a
 s

t
a

r,
 a

n
d

 is
 r

o
u

n
d

e
d

 b
y

 it
s

 o
w

n
 

g
ra

v
it

y
. B

u
t

, w
h

il
e

 p
la

n
e

t
s

 a
re

 a
b

le
 

t
o

 r
e

m
o

v
e

 s
m

a
lle

r 
b

o
d

ie
s

 n
e

a
r 

t
h

e
ir

 
o

rb
it

s
 b

y
 c

o
lli

s
io

n
 o

r 
c

a
p

t
u

re
, 

d
w

a
rf

 
p

la
n

e
t

s
 a

re
 n

o
t

 m
a

s
s

iv
e

 e
n

o
u

g
h

 t
o

 
d

o
 t

h
is

. T
h

e
 d

w
a

rf
 p

la
n

e
t

 C
e

re
s

, 
s

h
o

w
n

 a
b

o
v

e
, h

a
s

 a
 d

ia
m

e
t

e
r 

o
f 

1
0

0
0

 k
m

. T
h

e
 p

la
n

e
t

s
 o

f 
t

h
e

 S
o

la
r 

s
y

s
t

e
m

 h
a

v
e

 d
ia

m
e

t
e

rs
 b

e
t

w
e

e
n

 
5

0
0

0
 k

m
 a

n
d

 1
4

0
0

0
0

 k
m

.  

A
s

t
e

ro
id

s
 a

re
 s

m
a

lle
r 

t
h

a
n

 d
w

a
rf

 p
la

n
e

t
s

 a
n

d
 

a
re

 n
o

t
 r

o
u

n
d

.  

  

 
1

1
 

1
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 m

 

T
h

is
 im

a
g

e
 is

 a
 c

o
m

b
in

a
t

io
n

 o
f 

 
3

7
 0

0
0

 e
x

p
o

s
u

re
s

 c
o

lle
c

t
e

d
 f

ro
m

 a
ll 

o
v

e
r 

t
h

e
 E

a
rt

h
 b

y
 N

ic
k

 R
is

in
g

e
r 

t
o

 
s

h
o

w
 t

h
e

 e
n

t
ir

e
 M

il
k

y
-W

a
y

 g
a

la
x

y
. 

T
h

e
 M

il
k

y
 W

a
y

 is
 a

 n
o

rm
a

l s
p

ir
a

l 
g

a
la

x
y

 w
h

o
s

e
 d

is
k

 h
a

s
 a

 d
ia

m
e

t
e

r 
o

f 
m

o
re

 t
h

a
n

 1
0

0
 0

0
0

 li
g

h
t

 y
e

a
rs

. 
It

 c
o

n
t

a
in

s
 o

v
e

r 
1

0
0

 b
ill

io
n

 s
t

a
rs

.  

F
ro

m
 E

a
rt

h
, i

t
 a

p
p

e
a

rs
 a

s
 a

 r
ib

b
o

n
 

o
f 

li
g

h
t

 b
e

c
a

u
s

e
 t

h
e

 S
u

n
 is

 in
s

id
e

 
t

h
e

 d
is

k
.  

T
h

e
 li

g
h

t
 f

ro
m

 t
h

e
 s

t
a

rs
 

c
o

m
b

in
e

s
 in

 a
 d

i�
u

s
e

 g
lo

w
 . 

T
h

e
 d

a
rk

 
p

a
t

c
h

e
s

 a
re

 d
u

e
 t

o
 in

t
e

rs
t

e
ll

a
r 

d
u

s
t

 h
id

in
g

 t
h

e
 li

g
h

t
 f

ro
m

 t
h

e
 

s
t

a
rs

. 

1
0

2
1

 m
: T

h
e

 M
il

k
y

 W
a

y
 g

a
la

x
y

 

  

1
0

 

  

A
b

o
v

e
 is

 a
n

 im
a

g
e

 o
f 

M
1

3
, t

h
e

 H
e

rc
u

le
s

 
G

lo
b

u
la

r 
C

lu
s

t
e

r,
 t

a
ke

n
 b

y
 M

a
rt

in
 P

u
g

h
. 

It
s

 d
ia

m
e

t
e

r 
is

 1
2

0
 li

g
h

t
-y

e
a

rs
  (

o
n

e
 

lig
h

t
-y

e
a

r,
 t

h
e

 d
is

t
a

n
c

e
 t

ra
v

e
lle

d
 b

y
 

lig
h

t
 in

 o
n

e
 y

e
a

r,
 is

 a
lm

o
s

t
 1

0
1

6
 m

).
 

G
lo

b
u

la
r 

c
lu

s
t

e
rs

 a
re

 d
e

n
s

e
 g

ro
u

p
s

 o
f 

o
ld

 s
t

a
rs

. M
o

s
t

 a
re

 o
ld

e
r 

t
h

a
n

 o
n

e
 

b
il

li
o

n
 y

e
a

rs
. A

b
o

u
t

 1
5

0
 g

lo
b

u
la

r 
c

lu
s

t
e

rs
 a

re
 k

n
o

w
n

 in
 t

h
e

 M
ilk

y
 W

a
y

. 

M
1

3
 c

o
n

t
a

in
s

 a
b

o
u

t
 3

0
0

  0
0

0
  s

t
a

rs
. 

T
h

e
 c

e
n

t
ra

l z
o

n
e

 is
 d

e
n

s
e

ly
 p

o
p

u
la

t
e

d
. 

It
 c

o
n

t
a

in
s

 m
o

re
 t

h
a

n
 3

0
0

 s
t

a
rs

 in
 

a
 s

p
h

e
re

 o
f 

2
 li

g
h

t
-y

e
a

rs
 r

a
d

iu
s

. I
n

 
t

h
e

 s
a

m
e

 v
o

lu
m

e
 a

ro
u

n
d

 t
h

e
 S

u
n

 
t

h
e

re
 is

 o
n

ly
 o

n
e

 s
t

a
r:

 t
h

e
 S

u
n

 it
s

e
lf

!  

1
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 0

0
0
 m

 

1
0

1
8

 m
: A

 g
lo

b
u

la
r 

c
lu

s
t

e
r 

  

T
h

is
 is

 a
 s

u
n

s
e

t
 a

t
 C

a
p

e
 S

o
u

n
io

n
, i

n
 

G
re

e
c

e
. B

e
c

a
u

s
e

 t
h

e
 S

u
n

 li
e

s
 s

o
 f

a
r 

fr
o

m
 t

h
e

 E
a

rt
h

, i
t

 lo
o

k
s

 s
m

a
lle

r 
t

h
a

n
 

t
h

e
 r

u
in

s
 o

f 
t

h
e

 t
e

m
p

le
. B

u
t

 it
s

 r
e

a
l 

s
iz

e
 e

x
c

e
e

d
s

 o
n

e
 b

ill
io

n
 k

ilo
m

e
t

e
rs

 (
t

o
 

b
e

 e
x

a
c

t
 it

 is
 1

.3
9

 1
0

9
 m

).
 

A
ri

s
t

a
rc

h
u

s
 o

f 
S

a
m

o
s

, a
 G

re
e

k
 

a
s

t
ro

n
o

m
e

r,
 w

a
s

 t
h

e
 �

rs
t

 t
o

 e
s

t
im

a
t

e
 

t
h

e
 s

iz
e

 o
f 

t
h

e
 S

u
n

, a
b

o
u

t
 2

 2
5

0
 

y
e

a
rs

 a
g

o
. H

e
 a

ls
o

 s
u

g
g

e
s

t
e

d
 t

h
a

t
 

t
h

e
 E

a
rt

h
 r

e
v

o
lv

e
s

 a
ro

u
n

d
 t

h
e

 S
u

n
. 

T
h

a
t

 t
h

e
 S

u
n

 is
 j

u
s

t
 a

 n
e

a
rb

y
 s

t
a

r 
h

a
d

 a
lr

e
a

d
y

 b
e

e
n

 s
u

g
g

e
s

t
e

d
 b

y
 t

h
e

 
G

re
e

k
 p

h
ilo

s
o

p
h

e
r 

A
n

a
x

a
g

o
ra

s
, t

w
o

 
h

u
n

d
re

d
 y

e
a

rs
 e

a
rl

ie
r.

  

1
 0

0
0
 0

0
0
 0

0
0
 m

 

1
0

9
 m

: T
h

e
 S

u
n

 

+



Vol 48 No 4   December 2019    Planetarian  53



54       Planetarian    Vol 48 No 4  December 2019

IMERSA Matters                  
About Fulldome & Immersive Media

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

Be Part of IMERSA at IPS in Edmonton

Next year’s IPS meeting in Edmonton promises attendees an amazing 
array of experiences, from a fulldome show festival to exciting panels 
and keynote speakers. In addition to the four days of IPS education-
al offerings, IMERSA is offering a one-day “mini-summit” on Saturday, 
June 20, and you’re invited! 

Our summits makes us unique
Over the past decade, IMERSA has hosted an extraordinary set of 

summits for its membership. They’ve encompassed many aspects of 
fulldome and immersive production, welcoming speakers and panels 
from around the world. We’ve had panels on fulldome production, 
for example, since many of our members do come from the fulldome 
world. We’ve welcomed a range of experienced people to share their 
tips and hints with other producers. 

Some of our best-attended sessions have been the “Fulldome 101” 
workshop often hosted by our board members and “Intro to Anima-
tion” workshops hosted by planetarian Ron Proctor. There, we have 
introduced people to the concepts they need to make their own 
productions. Other workshops have been more advanced, giving 
people “inside looks” at the software and hardware tools needed for 
both live and animated presentations. 

IMERSA has also fostered a healthy set of discussions about visualiza-
tion, ranging from “works in progress” talks by producers in the throes of 
a video project to talks about specialized applications. We’ve also talked 
about audio, including demonstrations of the latest theater audio prod-
ucts (such as Dolby Atmos and Morrow Sound’s work) to the role of the 
soundtrack in shows. This past year, we featured sound designer Kevin 
Bolen from Skywalker Sound and had a half-day of audio workshops, 
where attendees were able to play with rooms full of MeyerSound 
equipment, talk about soundtracks, and figure out approaches for 

immersive audio. 
In addition, 

IMERSA has had 
panel discussions 

on the educational aspects of our work, showcasing research into the 
effectiveness of immersive and fulldome productions in both formal 
and informal education. And, some of our most fascinating presenta-
tions have showcased music, art, dance, and gaming in the immersive 
realm. 

Some of our most provocative panels have featured people inside 
the VR and film industries who are interested in immersive produc-
tion. One summit attracted producers from Hollywood who were 
astonished to find a thriving community of immersive producers 
working under domes and solving problems that VR producers were 
just starting to encounter. 

During that time, we were privileged to get inside peeks at such now-
familiar products as The Void, a fully immersive VR adventure expe-
rience that is now available to attendees across North America and 
opening to participants in a number of other countries in the coming 
months.

IMERSA’s keynotes
Every conference worth its salt has featured keynote speakers who 

bring much-needed perspectives to our craft. IMERSA is no different, 
and our keynotes have included some major luminaries. Two years 
ago, we honored filmmaker Douglas H. Trumbull, who talked about 
his experiences in creating such attractions as the Back to the Future 
immersive ride at Universal Studios, and his filmmaking techniques on 
films such as 2001: A Space Odyssey. 

Another year, we invited Dr. Donna Cox to talk about the visual-
izations she and her team apply to storytelling for clients of the NCSA 
Advanced Visualization Lab. We’ve also heard from academics who 
study our art and work to understand how it affects our audienc-
es, such as Ka-Chun Yu (Denver Museum of Nature and Science), and 
Dr. JoAnn Kuchera-Morin and her work with the Allosphere Research 
Facility at the University of California, Santa Barbara. We’ve also heard 
from people focused on the business of fulldome, ranging from financ-
ing to marketing. 

IMERSA has welcomed many 
panels and short presentations 
on topics ranging from produc-
tion to business to visualization, 
which include participants such as 
(far left) Mark Katz, Mark Peters-
en, Michael Daut, and Paul Fraser 
at the podium discussing the chal-
lenges and rewards of distributing 
content (photo courtesy Carolin 
Collins Petersen); and (near left) 
Paul Mowbray and Robin Sip (NSC-
Creative and Mirage3D, respec-
tively) addressing production 
challenges. Unless noted other-
wise, all photos courtesy IMERSA.
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Carolyn Collins Petersen is an IMERSA board member, and also is CEO of 
Loch Ness Productions. She can be reached at carolyn@imersa.org.

Experiencing immersivity 
As domers, most of us who attend IMERSA are already quite familiar 

with the immersive feel of our spaces. Regardless, all of us have learned 
something from VR and 360 production professionals who have 
attended and, as a result, we’ve also seen a great many fulldome videos 
as well as VR works during our summits. They are among the many 
highlights of our meetings. We’ve had numerous world premieres at 
our summits, as well as the chance to see works in progress and snippets 
from shows by producers from around the world. 

Over the past decade, IMERSA has honored several of the planetar-
ium and filmmaking industry’s leaders. Our Lifetime Achievement 
awards have been bestowed on such luminaries as Jeri Panek (retired 
from a career at Evans & Sutherland), Greg MacGillivray (MacGilli-
vray-Freeman films), Dr. Donna Cox, the late Ivan Dryer (of Laserium 
fame), legendary filmmaker Douglas H. Trumbull, and Ian McClennan, 
an ongoing expert in fulldome and museum work. These awards recog-
nize the contributions their winners have made to our community 
and the larger filmmaking community involved in immersive work. 

We also owe much of our success at our summits to our wonder-
ful sponsors. These are the people who contribute time, money, and 
in-kind expertise to our organization. Nearly every company active 
in fulldome production and hardware has sponsored our summits, 
attended, and presented thoughtful commentaries. They’ve made so 
much of what makes IMERSA special, both intellectually as well as 
financially. 

How to make a mini IMERSA?
So, how does all this wonderfulness that usually expands to fill three 

full days translate into a one-day event on the eve of IPS? Michael 
Daut and I (with guidance from the IMERSA Board) have been working 
together since mid-summer 2019 to plan a fulfilling IMERSA Day in 
2020, based on what we’ve experienced over the past ten years. We 

knew we wanted to bring the full STEAM experience that IMERSA 
attendees have enjoyed in the past and make them part of a one-day 
event. So, our plans include exposure to immersive art, the bit of tech-
nology to the event. Plus, we want everyone who attends to meet the 
movers and shakers that make up IMERSA. 

For 2020, IMERSA Day is, first, a way of introducing ourselves to 
the IPS community and acquainting everyone with our organiza-
tion. IMERSA is an affiliate of IPS. So, you’ll get a chance to meet our 
officers and board, our advisors, and ambassadors, and members who 
attend our regular summits. Some of them may be people you already 
know. Others will be new to all of us – and that’s where the fun begins. 
Then, we’ll go directly into a topic that is near and dear to both me 
and Michael – the topic of storytelling and how it works in immersive 
spaces. Michael Daut has a wonderful presentation about storytelling 
and the myriad ways it can work for all of us.

(Continues on page 57)

IMERSA Summit keynote talks have featured an impres-
sive array of speakers over the years, including (top row, 
from left) filmmaker Douglas H. Trumbull; artist, sculp-
tor, and futurist Jenny Carden; Dr. Donna Cox, director 
of the Avanced Visualization Lab at the National Center 
for Supercomputing Applications in Illinois; Ron Proctor, 
Clark Planetarium, Salt Lake City; (second row, from left) 
Michael Daut, Jenny Shipway, and  oundtrack designer 
Kevin Bolen.

A lifetime of achievement: Ian McLennan recently was honored. Pictured 
with (from left) Carolyn Collins Petersen, Steven Savage, Dan Neafus, 
daughter Susan McLennan, Ian, Kaoru Kimura (IPS president-elect), Michael 
Daut, and Ryan Wyatt.



56       Planetarian    Vol 48 No 4  December 2019

The two words that strike fear into the heart

From the Classdome                
Jack L. Northrup
Sci-Tech Instructional Facilitator
Omaha, Nebraska USA
jlnorthrup@fbx.com

Science Fair.
Two words that can strike fear into teacher and student alike. 
I attended a school that opted to have students do science demon-

strations instead of a conventional science fair. It is a different mindset 
and process to build a model or device that demonstrates a scientif-
ic process, event, or reaction than to complete a science fair project. It 
wasn’t until I started teaching that I was dropped into the science fair 
trenches by helping 200 seventh graders prepare projects. 

Eighteen years later, I have to say that science fair gave me the oppor-
tunity to build some of the best relationships with my students. I got to 
cheer on their successes and brainstorm solutions for failures.

This year, I was contacted by my local elementary school that was 
looking for science mentors to help guide their first graders through 
developing their first science experiment. The teacher and I would 
select the topic then as a whole class they would develop the experi-
ment. 

Ms. Rodriguez and I met after school to look at what the students 
were studying in science and see how we could work that into the 
experiment. They were studying plants and decided to pose the ques-
tion “Why do leaves on a tree turn red/brown in the fall?”

Whole class brainstorm
I was fortunate and the week I was to visit the class my large maple 

tree started to shed its leaves. I took to the class a mix of green leaves 
I plucked from the tree and brown leaves I gathered from the ground. 
There were enough that each student got three green and three brown. 

We told the class they could examine them however they wished 
except for tasting them. Students used magnifying glasses, smell, touch, 
and even pencils to poke, prod, and tear apart the leaves. They were 
then given half sheets of paper to write down the differences they 
found between the two types of leaves. (After about 30 seconds we had 
to add the stipulation that the actual color change was off the list as it 
was a very basic observation.) The student lists were hung up on the 
bulletin board so if they had more ideas they could come back and add 
them later on. 

Using scientific terms
Science has quite the vocabulary and to a younger student, it can 

be intimidating. The three types of variables alone can confuse people. 
Ms. Rodriguez and I decided to subtitle the vocabulary with “I” state-
ments to help the students remember and understand the terms.

A couple of days after the brainstorming session, I came back to class 
and we took down our observation sheets and at the bottom of the 
sheet wrote “I THINK.” This was the anchor them to write what process 
was going on in the leaf to change color. (According to several of the 

students, my tree has more lives than a cat because the leaves changed 
color because it died.) 

We were able to sort their ideas into three groups: the leaves dried 
out, the leaves got smaller, and the leaves got colder.

Having three groups meant we could divide the class and have them 
complete the three variable types. Ms. Rodriguez and I would move 
between the group asking guiding questions 
and providing clarification. I told the students 
I would supply as many burning bush (euon-
ymus alatus) leaves as they needed because 
they go from green to bright red when they 
change.

The hardest thing for the students to do was 
limit the dependent variable (I change…) to a 
single item and tie it to a process to test their 
hypothesis over the next 7 days.

“Remember they are only first graders—
don’t bury them in the process” was written 
on the top of my notes and lesson plan for 
each visit. After seeing that one group thought 
temperature was the cause of the color change 
and them being way too young to remem-
ber the joy of mood rings, I had gone shop-
ping and picked up some color changing nail 
polish.

 Purple thumbnails are a fast way to catch 
a child’s attention. We used ice (big thank 
you Nurse Christine) and the hot water at the 
sink to trigger the thermochromic effect. That 
little bit of fun was just enough to act as a tran-
sition for the students to switch from plan-
ning their experiments to setting them up.

Seven days later…
On my return visit we were ready to collect our information from 

the experiments. I had taken pictures last year of the bush with its red 
leaves and used that to make a linear gradient from the green to red 
colors of the leaves. All three groups opted to use my paint swatch to 

Controlled Variable
I keep this the same in each test.

Dependent Variable
I measure this in each test.

Independent Variable
I change this in each test.

Hypothesis
I think this is what is happening.

Prediction
I believe this will be found after the 
test.

Conclusion
I found after the test this information

Euonymus alatus. Wikipedia.

Jack L Northrup is an American Midwestern astronomy educator who loves 
the dark skies from living in a flyover state.
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see how close their experiments got to actually copying the color change.
Here is a quick table of what the groups found when they measured the color change and 

some of their observations. It was a good experience for the students to have all of their predic-
tions and hypotheses be wrong or partially rejected.

Conclusion
If you are asked to help with a science fair remember they are students and still learning. 

Your general knowledge of science is enough to help guide them on the development of their 
projects. I do not have a green thumb (purple thumbnail, yes) and yes there was fear going into 
teaching a biology-based project. I remembered a phrase from one of my cooperating teachers, 
“Experts can be researched but a mentor is in the room.” Your interactions with them may be 
the start to their love of science. It is totally worth the time spent.

Farewell
After eleven years of writing the education column and then From the Classdome, this is 

my last regular Planetarian column. Nearly a year ago I mentioned to Sharon (who has done an 
amazing job of wrangling and pushing me as a writer) that since I was no longer in a classroom 
planetarium role that I felt it was time to hand over the column to a new writer. 

Sharon has run with this and I am so pleased to report that Classdome will continue and be 
written by a cadre of a planetarians. This team looks amazing and I feel the column is in good 
hands. I’m sure I will be submitting an article from time to time for the planetarium communi-
ty so it isn’t a complete goodbye. It has been an awesome experience and opportunity to meet 
and work with some powerful educators.

See you all in Edmonton for IPS2020. -Jack Northrup   I

Hypothesis I change... Process

The leaves dried out Take away the water Place leaves in dehydrator *

The leaves got smaller Tear up the leaves Run leaves in food processor and
lay out on plate **

The leaves got colder The temperature of the 
leaves are almost freezing

Lay out leaves on cookie sheet 
and place in refrigerator

Hypothesis I measure... Outcome Conclusion

The leaves dried out How red the 
leaves are

25%
Leaves were darker green 
but not red and “crunchy 
like potato chips”

Part of the color change 
is the leaves drying out.

The leaves 
got smaller

How red the 
mush of leaves is

10%
Mush started to mold after 3 
days and was disposed of.

Breaking down of the 
leaves happens after 
they color change

The leaves 
got colder

How red the 
leaves are

50%
Leaves had a little red on the 
edges but were also very soft

Cold is part of the process 
but not the whole thing.

*The dehydrator was run for 48 hours on low then switched to fan only for the next five days.
**It wasn’t feasible to run the food processor for two days straight so they decided two minutes on 
high, then poured onto a plate to be stirred at the start and end of each school day.

Following that, we dive right into a fascinat-
ing South-by-Southwest-inspired panel on Art 
in the Dome, featuring some of our commu-
nity’s most imaginative stars. Their topics 
will range from special events in the dome to 
community based dome-lab creations, music, 
and other forms of immersive art. It’s some-
thing that you should not miss, since it will 
give new ideas for all of us to use in our day-
to-day dome presentations. 

After lunch, it’s time to play with some toys. 
We’ll take a look at today’s camera technolo-
gies and how immersive producers are using 
the latest toys to create content. This session 
will feature a fulldome shoot-out of today’s 6K 
and 8K video cameras. We’ll also feature some 
“how we did it” commentary from producers 
at such facilities as the California Academy of 
Sciences and Museum of Science, Boston, who 
have been doing some stellar work in this area 
over the past year.

The identity of IMERSA’s keynote speaker 
is still under wraps, so look for an announce-
ment later this year or early in the coming 
months. We are lucky to be able to choose 
from among a number of stellar talents in 
the entertainment industry to bring us their 
thoughts on the art and science of creating 
immersive experiences. 

Finally, IMERSA Day ends with a gala set 
of performances in the planetarium theater, 
featuring some of the artists who presented 
earlier in the day. It promises to be an enter-
taining and eye-opening experience. 

Immerse yourself in IMERSA
The IMERSA Day event is a spectacular 

add-on to the IPS meeting, and we welcome 
everyone to attend. We look forward to seeing 
you in Edmonton! 

The cost for attendance is $99 for IPS 
members and $129 for non-members. That 
gets you access to all of our planned IMERSA 
festivities. It’s a great way to start off IPS week! 

Future IMERSA events
We are already in the planning for our 2021 

Summit, which will be held in Montreal in 
late May 2021. It will be held at the Rio Tinto 
Planetarium, in conjunction with the people 
at the Société des arts technologiques (SAT), 
home to some very innovative immersive 
pioneers. Watch this space for more details. In 
addition, we have been invited to hold special 
events in Europe and Japan over the next two 
years, welcoming more of our international 
counterparts to the IMERSA experience. Stay 
tuned for details!.

Thanks to Dan Neafus, Michael Daut, and 
Ryan Wyatt for ongoing discussions and 
contributions to this column.  I

(IMMERSA, continued from page 55)

Image by Jack Northrup
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Seeking What Works                 
The IPS Education Committee Jeanne E. Bishop

Westlake Schools Planetarium
24525 Hilliard Road
Westlake, Ohio 44145 USA
+1 440-871-5293
jeanneebishop@wowway.com

Words and communication

The planetarium is a mainly visual medium. However, language 
almost always is a necessary addition for understanding in education-
al settings. In a previous guest article in this column, “One Sky, Many 
Languages,” the authors emphasized the general educational need to 
diversify culturally and linguistically in our planetarium and astron-
omy settings.

Here I want to explore the power and problems with words. Words 
convey meaning, and depending on the particular words used, they 
have the ability to educate, to create emotions, to inspire, and to incite 
action. But words can confuse. Words often mean different things 
to different people. Even within the same culture each person has a 
different background. People from the U.S., Canada, Great Britain, and 
Australia attach different meanings to words 
in English. Different groups within different 
regions of a country attach special meanings to 
words and phrases. 

By understanding both the power of words 
and the confusion they can cause within one 
language and between languages, planetari-
um educators can better understand how to 
communicate in their facilities and also with 
one another. We teach and inspire by combin-
ing the visual format of a planetarium with 
selected words. 

Those who present programs or lessons with 
the same words, such as a pre-recorded full-
dome show, may not be communicating well 
with all audiences, such as pre-schoolers, teen-
agers, seniors, or experts in some professions. Also, those who develop 
as well as those who present fulldome English-language planetarium 
shows may find that audiences who have other first languages do not 
react to the program as expected.

Many lists of English power words for different purposes can be 
found online. Most of these lists have been generated for use in business 
writing or writing for social media like Twitter and LinkedIn. There 
is no list for effective planetarium or astronomy teaching. However, I 
believe we can search for powerful words for communication. I suggest 
that we browse the many online lists to see what the research and 
experience of others have found to be persuasive. Knowing that there 
are resources of persuasive words can be very helpful to planetarium 
and astronomy educators.

Persuasive adjectives can relate to senses
One site (www.enchantingmarketing.com) gives differentiated lists 

of persuasive English adjectives that relate to the senses. The tactile 
list includes such words as gritty, slimy, and chilly. The auditory list 
contains buzzing, thundering, hissing, and squeaky. The taste and 
smell list has spicy, bitter, and stinky. The visual list includes shimmer-
ing, shady, and bulky. The motion list has staggering, wriggling, and 
soaring. There are more within the online groups, and I was able to 
easily think of many, many others.

Each of these words conjures up a particular sensory memory. Each 

word is an analogy for a sensation, which signals an emotion within 
the brain. The above identified words can be analogies for other situa-
tions. Think of using “bitter” in the phrase “bitter experience,” “slimy” 
in the expression “a slimy character,” and “shady” for a business trans-
action that is illegal. The sensory analogy makes the sensory word 
particularly effective.

Analogies always have helped communicate, but there is the chance 
that they lead to misconceptions. Saying that the site of the Chicxulub 
crater in the Yucatan Peninsula in Mexico some 66 million years ago 
became hotter than a pizza oven not only is descriptive, but its unex-
pected use helps make it memorable. Because this is a one-point compar-
ison, temperature, it is unlikely that a misconception will occur. 

Beware of some analogies
But for a number of analogies, one needs to let the listener know what 

is wrong with certain aspects, while emphasizing the correct aspects, 
the reason the analogy was used. When describing what happened 
during the Big Bang, many of us compare the expanding universe to a 
balloon that is blowing up. However, a balloon expands into air (some-
thing), while the universe created space as it expanded. So we have to 
explain this faulty aspect. I think many people develop the misconcep-
tion of the universe expanding into space because the balloon analogy 
was used with an incomplete explanation.

  I have used the balloon analogy for the Big Bang many times, as 
have others.  Unfortunately, I have never found a good explanation 
(or another analogy) which explains  the situation that space is created 
as the Big Bang occurs. If you have found an analogy or words that 
convey clearly the correct idea for the Big Bang and space, please let me 
know and we will print it in this column.

For physical models, such as a solar system orrery, correct depic-
tions are the different planets revolving about the central sun and the 
planets are shown in correct order. But so many things about the model 
are incorrect: sizes of the sun, sizes of the planets, distances between the 
bodies, materials of the model, and more.

Unusual or unexpected words are extremely powerful in teaching. 
Dr. David Hurd of Edinboro University in Pennsylvania uses a very 

By understanding both the power of words and the 
confusion they can cause within one language and 

between languages, planetarium educators can
better understand how to communicate in 

their facilities and also with one another. We 
teach and inspire by combining the visual

format of a planetarium with selected words. 
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unusual way to differentiate apparent magnitude categories, causing 
his students always to remember them. He splits apparent magnitudes 
into (his created expressions) of “stinkin’ bright,” “knock your socks off 
bright,” and “fry your eyeballs and kill ya dead bright.” I was with him 
recently as he graded over one hundred mid-term astronomy exams for 
non-majors, and all but one person got the complex question correct.

 In my own experience, I remember learning at a young age from a 
science teacher about the inverse square law from his description of 
a “butter gun.” He said if he put his breakfast toast at one foot from 
his butter gun and pulled the trigger, he got exactly his full piece of 
toast sprayed with a very thick layer of butter. If he put four pieces 
of toast together in a big square at two feet from his butter gun and 
pulled the trigger, all four pieces were exactly spread, but the butter 
was very thin on each, only one-fourth as much as one the one piece at 
one foot distance. I have never forgotten this. An unusual and interest-
ing analogy is powerful.

Different first languages complicate meaning
With different backgrounds, words mean different things to differ-

ent people. I recall a meeting of our IPS Education Committee in which 
members from other countries discussed how understanding speech 
and writing from native English-language speakers often is difficult. 

As we learn a new language, at first the words have restricted 
meaning. If we grow up speaking a particular language, many more 
meanings become attached to both single words and 
arrangements of words, expressions and idioms. Young 
children at first have difficulty understanding expres-
sions, such as “It’s raining cats and dogs,” “on the other 
hand,” “at any rate,” “an iffy business,” and “I’m not 
made of money.” Lately, I have heard a few English 
speakers using the scary expression, “If I tell you, I’ll 
have to kill you,” which of course is not meant liter-
ally. 

I remember being puzzled by a Spanish expression 
when I was taking a required language exam for my 
doctoral degree. An article I was to translate began, 
“We do not take out real estate in the idea that...” After a moment I real-
ized that the expression just meant that the authors did not agree with 
an idea about to be stated.

Further, slang meanings for which a dictionary will not work often 
are a barrier to communication. Words for illegal or “shady” (one of our 
above sensory adjectives) operations, such as drug dealings, normally 
use slang. 

Teenagers, millennials, and professions use words in non-conven-
tional ways. Reviewing an online list of modern English slang of 
millennials, I found that I do not know a lot of terms used in their 
conversation and texting. The alternative meanings are not found in 
English dictionaries. The millennial meanings of “(stay) woke,” “jelly,” 
“icon,” “wicked,” and “salty” all are foreign to me. 

Astrophysicist Jeff Hester makes the case that each person has his 
own perception of reality. The experience with the world means that 
different emphasis is assigned to different things and actions There-
fore razor-sharp communication between people never may be possi-
ble. Hester leaves us with the feeling that communication is “an iffy 
business.” 

But because people in a particular culture share many things within 
the culture, reasonable communication usually is possible. The closer 
the backgrounds of the speaker and the listener, the easier and the 
more probable that true meaning will be transferred.

If we speak only English, we lose some perceptions of reality that are 
experienced by those who speak other languages. Some words commu-
nicate powerful ideas that are not available in English. Examples are 
the Arabic “tarab,” meaning musically induced ecstasy; the Dutch 
“pretoogjes,” referring to the twinkling eyes of someone engaged in 

benign mischief, or the Japanese “ohanami,” meaning to appreciative-
ly gather flowers with others. There is the German “Fernweh,” which 
means a longing to travel to distant places and a kind of homesickness 
for the unexplored, and the Latin “otium,” a feeling of happiness to be 
in control of one’s own time. 

Tim Lomas, a senior lecturer in positive psychology at the Univer-
sity of East London, analyzes words in different languages, specifical-
ly words which transmit pleasurable feelings. As he discovers special 
non-English words, he says that each one is like is a window into a new 
landscape.

Although there is ongoing debate about perception in relation to 
language, it appears that the importance of a thing in a culture plays a 
large part in that culture’s language. Ancient Egyptians had 100 differ-
ent names for boats. Inuit (Eskimo) have a huge number of words for 
snow. Although the Inuit root words for snow are limited, a huge 
variety of prefixes and suffixes define the context of the snow. Hawai-
ians have many words for lava, including two adopted by geologists, 
“aa” or blocky lava pieces, and “pahoehoe” or ropey lava. 

Therefore, to communicate effectively with Inuit or Native Hawai-
ians in a planetarium program including ideas of snow (perhaps 
climate change) or lava (perhaps Earth history and plate tectonics), 
it would be advisable to have some knowledge of the differentiated 
terms. Each language that has extensive contact with a certain thing, 
a material, or a process has a variety of words that express slight differ-
ences in meaning.

Quantifying without numbers
I would like to have been at the IPS Council meeting in Iceland this 

past summer to duplicate the experience of Daniel Tammet. When 
asking a person in Iceland in Icelandic language, “What number comes 
after the number three?,” he would get an answer of, “three what?” 
There is a specific word in Icelandic for four sheep (“fjorar”), another 
for four buses, and still another for four pairs of jeans. An abstract-
ed number four is still another word, “fjorir. Above the number five, 
Icelandic language uses abstracted names.

Many of the world’s tribal languages employ only a handful of 
names for numbers. The Veddas of Sri Lanka, appear to have words for 
only the numbers one (ekkamai”) and two (“dekkamai”). For all higher 
numbers the words are “otameeka,” “otameekai,” and “otameekai,” 
which mean “and one more, “and one more,” “and one more.” 

The Munduruku of Brazil count no higher than five, adding an extra 
syllable to each new number. In many tribal languages the names are 
interchangeable, so that the word for “three” sometimes also will mean 
“two” and at other times “four” or “five.” A word meaning “four” some-
times is synonymous with “three,” “five,” and “six.”

The California linguist Daniel Everett has discovered an Amazon 
rain forest tribe, the Piraha, who do not distinguish between a single or 
many persons or a single bird and a flock. Piraha cannot make plans or 
schedules older than a single day. When bartering with foreign traders 
they simply hand over nuts as payment until the trader says the price 
has been met. 

Another primitive society, the Kpelle tribe of Liberia, has no word in 
their language corresponding to the idea of “number.” A word meaning 

(Continues on next page)

If we speak only English, we lose some per-
ceptions of reality that are experienced 
by those who speak other languages. 
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“100” is a synonym for any large quantity. Specificity for a large quanti-
ty has not been important in the Kpelle culture.

In contrast to these primitive cultures’ inabilities to quantify, 
another primitive group with only several number words, the Guugu 
Yimithirr of North Queensland in Australia, have amazing abilities in 
describing direction. They are aware of directions around them at all 
times, so they developed an extraordinarily precise way of communi-
cating position. A Guugu Yimithirr would say something like, “There 
is an ant on your southeast leg,” or “Move the bowl to the north-north-
west a little bit.” Unlike children in many Western societies, a Guugu 
Yimithirr child easily comprehends the difference between “2” and 
“-2.” That is because they think of “2” as “2 steps east,” and “-2” as “2 
steps west.” To answer a question of “What is -2 plus 1?”, the child takes 
a mental step eastward to arrive at the right answer of “one step west” 
( which is -1). 

A number of societies, including some Native Americans, have world 
views strongly linked to the cardinal directions. There is evidence that 
at least for some, the east-to-west sun movement direction during the 
day and the counterclockwise movement of the north circumpolar 
constellations add layers of meaning to cultural world view, which 
prescribes certain rituals. 

For instance, the Navajo of the U.S. southwest believe that the front 
door of a home (the native “hogan”) must face eastward. The central 
fireplace or stove is an earthly match for the North Star. Since the 
constellations of the father or Revolving Male (the Big Dipper, Ursa 
Major) and mother or Revolving Female (Cassiopeia) move counter-
clockwise around the central star (Polaris), circulation of all the people 
within the hogan must be counterclockwise around the fire, even if a 
person is very close to a place he wants to be that is in the clockwise 
direction. 

And, finally, since there is only one man (the father, the Big Dipper) 
and one woman (the mother, Cassiopeia) in the sky, it is Navajo rule 
that only one Navaho family at a time can live in a particular hogan. 
Today, hogans also are used as ceremonial centers, with separate male 
and female centers, but the same rule of movement applies.

Language also affects perceived time and color
Like numbers and directions, different present and ancient societies 

have different views of time. Often words in a language are related to 
the way in which people in the culture perceive time.

Residents of Babylon in the first millennium B.C. thought of them-
selves as facing their past and walking backward into the future. Thus 
their word for “face” relates to everything in the past, while their word 
for “behind” means everything in the future. In Madagascar, natives 
view time flowing into the back of the head from behind. 

Western societies tend to view time as linear with a greater impor-
tance of the future stretching ahead of their eyes, while Eastern cultures 
and most Native American cultures consider time as cyclical, mirror-
ing the natural cycles of day and night and the seasons.

Within Western societies there are differences. Generally people 
from the U.S., Great Britain, and Northern Europe (particularly 
Germany and Switzerland) see segments of time measured by calendars 
and clocks as dictating most parts of their lives. In Southern Europe, 
notably Spain and Italy, exact time of events often is more less impor-
tant and more flexible. The frequency with which time words are used 
is much greater in conversations in the U.S. and Northern Europe than 
in Southern Europe. In the U.S., a the expressive view that “time is 
money” is commonly reflected in words of persuasive advertisements 
and business conversations. 

A textbook for a psychology class I took years ago noted that research 
proves that people are capable of discerning up to about 30,000 sepa-
rate wavelengths, or differences in color. Other newer resources state 
that we can perceive “millions” of differences. Regardless of the exact 
number, unless a person is color-blind or has other eye problems, he or 

she can perceive very fine differences in color. But how do different 
cultures name colors?

Non-industrialized cultures usually have fewer words for colors 
than industrialized cultures. English has 11 well-known words: black, 
white, gray, red, yellow, green, blue, pink orange, brown, and purple.

In the 1960’s two linguists, Brent Berlin and Paul Kay, gathered color-
naming data from 20 languages. They found that if a language had only 
two terms for color, always they were black and white. If there was a 
third, it was red. The fourth and fifth always were green and yellow. 
The sixth was blue, and the seventh was brown. Their later research 
with 110 languages did not have such clear-cut results., but the results 
were similar. 

Very detailed recent language color research by Ted Gibson, Profes-
sor of Cognitive Science at the Massachusetts Institute of Technology, 
in which his group studied perceptions of color chips, has shown that 
red or warm colors (reds and yellows) have more words and are easier 
to communicate than cool colors (greens and blues), so unless there is 
a strong need by a particular culture to refer to things that have cool 
colors, there will be more words in their language for different warm 
colors. 

In his research with 20,000 photographs of objects with back-
grounds, most objects had warm colors and most backgrounds had 
cool colors. Gibson concludes that probably there are more warm-
colored words in most languages because the things we most wish to 
discuss are warm-colored, such as people and animals. Backgrounds like 
sky, grass, and trees, which usually are less important, are cool-colored. 

Gibson calls this his “communication hypothesis,” and he notes 
that it easily explains the cross-cultural differences in color words. He 
notes that it also explains why color words often are introduced into a 
language not as abstract color terms but as object words like “orange” 
in English. He explains that in industrialized societies, technology 
provides ways of purifying pigments and making many new ones, 
so a need develops to have more words for the new colors. The many 
created colors are abstract because they do not necessarily match an 
object in nature.

Hopefully, having word information helps us to communicate 
better via words. Such information helps us choose the words we 
use more carefully and make more effort to understand the power 
and problems with communication that arise due to differences in 
language and culture. As others have noted, a single word or phrase we 
decide to use just might change perceived meaning or an emotional 
response.
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International News                    
Lars Petersen
DK-6630 
Rødding, Jels, Denmark 
lpsd@jels.dk

Dear fellow planetarians

Lars Petersen, PhD, is an astrophysicist and science communicator. From 
1997-2016 he was director of Orion Planetarium, Denmark. At present he 
is engaged in various astronomy communication projects. He is a fellow 
of IPS.

Naturally, the commemoration of the 50-year anniversary of the 
moon landing has been in focus in many planetariums and science 
centres this summer, and the celebration continues in many places, as 
you can read and see below.

 The last months have also seen many exciting events and competi-
tions in and around domes, interesting conferences, new shows, and, in 
Germany, a former industrial landmark has been turned into a brand-
new planetarium. Please read on below and be inspired. 

Let’s start this tour around the world in Canada.

Canadian Association of Science Centres
Manitoba. In the planetarium at the Manitoba Museum in Winni-

peg audiences have been celebrating the Apollo 50th anniversaries since 
July. The Star Theatre is featuring CapCom GO: The Apollo Story and visi-
tors are exploring the Apollo program through a full-scale lunar lodule 
cockpit. The physical structure was created by staff and students at the 
University of Manitoba’s School of Engineering, with custom landing 
simulation software by Project WhiteCard of Winnipeg. 

Accompanying the LEM is a 1:12-scale model of the entire spacecraft, 
and a constant scale display of the Apollo Saturn V towering over other 
rockets and spacecraft, as well as a same-scale model of the museum 
building. It’s interesting to realize that the aft end of the Saturn V is 
approximately the same diameter as the 18.3-metre dome! At press time 
they have celebrated Apollos 11 and 12 and the planetarium is gearing 
up for Apollo 13’s 50th anniversary in April. 

Alberta. This year has been a busy year for the TELUS World of 
Science–Edmonton (TWOSE). The staff has continued with their 
Aurora Project, completing phase three, which saw the completion of 
the new children’s area called CuriousCity, where children can explore 

a mini-Edmonton playhouse environment, and the new Nature 
Exchange gallery, where visitors can learn about the natural environ-
ment and the things within it. 

TWOSE celebrated the 50th anniversary of the Apollo 11 moon 
landing with special programming (like the IMAX film Apollo: First 
Steps Edition and their own live sky show titled Sky Tours: 50th Anniver-
sary Moon Edition), lunar viewing at the RASC observatory, and events 
like a 50-rocket salute (with some scale model Saturn V rockets) on July 
16 to commemorate the launch of Apollo 11 to the moon. 

From 18 October 2019 to 17 February 2020, TWOSE will host the 
feature exhibit Marvel: Universe of Super Heroes, being the first Cana-
dian science centre/museum to host this exhibit. On October 25-26, 
TWOSE again took part in the Jasper Dark Sky Festival, performing 
fun family activities for the event, including inflatable planetariums 
shows, science activities, a rocket launch, and telescope observing 
sessions. 

As of this writing plans are also underway for a public viewing event 
for the rare transit of Mercury on the morning of 11 November with 

CASC. Full-scale LEM cockpit 
and scale model of Apollo V. 
Courtesy of Planetarium at the 
Manitoba Museum.

CASC. Getting ready for the big rocket launch on July 16 at TELUS World 
of Science–Edmonton at top, and below: We have launch! Both courtesy 
of Frank Florian.
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the hope the sky is clear for this one!
 The Aurora project continues over the next year with major new 

constructing beginning in September 2020. The final work for the 
project will include a larger lobby space, a new Portal to the Arctic 
exhibit gallery, a new biology/health gallery, a larger Science Garage 
(makerspace area) and a new larger gift shop. Completion of the Aurora 
project is scheduled for July 2022. 

The TELUS World of Science–Edmonton staff have also been very 
busy organizing and getting ready to host the world at the Internation-
al Planetarium Society Conference in June 2020. Everybody at TWOSE 
hope to see you in Edmonton next year for another great IPS confer-
ence.

Pacific Planetarium Association
An updated topical guide to science fiction stories based on good 

astronomy, compiled by Andrew Fraknoi, the former executive direc-
tor of the Astronomical Society of the Pacific, can now be found at bit.
ly/astroscifi. The 22-page list includes stories about black holes, SETI, 
stars, and stellar evolution, and dozens of other topics. Some of the 
stories are available free on the web and URLs are included.

Another updated guide compiled by Fraknoi to the contributions of 
women to astronomy can be found at bit.ly/astronomywomen. The 
29-page guide includes both published and web-based materials, and 
has separate sections on issues, the work of women of the past, and on 
selected current women astronomers about whose work popular-level 
materials are available. If you are working on a show or presentation 
that includes this topic, you will find a wealth of non-technical mate-
rials here for investigation.

PPA continues to co-host the free Planetarians’ Web Seminars with 
its Zoom account. Recent presentations included October’s “Showing 
recent satellite imagery in your dome” by Marc Horat, June’s “Use 
Music in Your Planetarium...Legally” by Chris Reed, and March’s 
“Getting Started with Educational Research in the Planetarium” by Dr. 
Julia D. Plummer. There were also three Planetarium Educators Work-
shops: “Organizational Patterns” (August), “A Framework for Exam-
ining Planetarium Programs” (May), and “Communication” (April). 
Complete archive recordings of all seminars and workshops are on the 
PPA YouTube channel with links from www.ppadomes.org/events/
ppsarchive. The seminars (or workshops) are usually held on the last 
Friday of the month at 3:30 pm PDT.

The De Anza College Planetarium in Cupertino has had an exciting 
summer of equipment upgrades. After an arduous year-long process to 
build a new server room, the staff was able to upgrade almost all the 
theater’s control computers. With a set of brand-new servers from Sky-
Skan they can run DigitalSky Dark Matter as well as DigitalSky2. They 
have also upgraded the control and GUI computers for the Konica-
Minolta Infinium S star projector. 

The new computers live in the server room, along with an indepen-
dent cooling system (a radical new feature for the planetarium). The 
old Sky-Skan servers are being used as slicing machines, so they are still 
being put to good use. None of this is anything the visitors can see (all 
the projectors are the same), but it is making a huge difference on the 
operator end. There has been a bit of learning curve with the new inter-
faces, but—on the whole—it has been a big improvement for the plane-
tarium, and the staff is loving all of its new toys.

Rocky Mountain Planetarium Association
On 8 June, the Brigham Young University (Idaho) Planetarium 

and the NASA Solar System Ambassador Program hosted AstroFest 
2019. This year’s theme was centered around the 50th anniversary of 
the Apollo 11 moon landing. Families with kids from all age groups 
came to hear exciting presentations, see planetarium shows, visit the 
geology museum, view the sun through solar telescopes, and partic-
ipate in many other amazing activities, including: physics demon-

stration show done by the Society of Physics students; presentations 
of “How the Apollo Moon Landings Shaped our Understanding of 
the Moon’s Origin” by Dr. Brian Tonks; and “Reach for the Sky! High 
Altitude Balloon Experiences” by Ryan Nielson, their high-altitude 
balloon director; robotics, where kids could build a model Mars rover 
using a LEGO® MINDSTORM® robot and learn how to program it in 
various challenges.

Other activities included making bracelets with UV beads that 
change color in the sunlight (sunscreen was used to demonstrate its 
effectiveness); an earthquake engineering challenge; a lunar crater 
formation activity where participants learned about the surface of 
the moon and did a crater-making activity with a shallow pan of 
flour covered with cocoa powder; VR goggles with a 360-degree view 
of the moon; and rocket launches with Estes rockets, where partici-
pants learned how rockets work and how they are used, with a multi-
ple launch as a grand finale to AstroFest.

If the kids participated in enough of the educational activities, they 
could earn an AstroFest badge. It is estimated that 500+ parents and 
children were able to make it to the event and there were more than 45 
student volunteers to help out this year.

RMPA. AstroFest at BYU-
Idaho Planetarium. All photos 
courtesy of Stephen McNeil.
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Great Plains Planetarium Association
GPPA had its Fall informal meeting on 2 November in Lincoln, 

Nebraska. Topics covered included fisheye photography and conver-
sion of 360 video for the dome.

Great Lakes Planetarium Association
Illinois. The William M. Staerkel Planetarium (Champaign) 

welcomed Erik Johnson as its new director this summer. The planetar-
ium held an open house celebration in July. The James B. Kaler Lecture 
Series continued this fall with talks on soils science, CubeSats, and 
diverse organism adaptations.

Strickler Planetarium, located on the campus of Olivet Nazarene 
University in Bourbonnais, reports that they updated their Digistar 3 
system to a Digistar 6 in August.

The Cernan Earth & Space Center of Triton College in River Grove 
had a very successful summer of rocket classes and planetarium 
upgrades. To increase awareness and attendance in a big city full of 
big museums, the Cernan Center sponsored the Summer of Space on 
WTTW PBS Chicago. Every time Chasing the Moon and NOVA aired, 
viewers saw a 30-second video produced by the Cernan Center staff.

The Deep Space concert series at the Dome Planetarium in Peoria 
was a big success! Their first two concerts of the series sold out, and the 
staff enjoyed great feedback. The Peoria Riverfront Museum contin-
ues to celebrate the 50th anniversary of the Apollo 11 moon landing. A 
giant timeline commemorating the many steps of human spaceflight 
was installed this summer, and in September they opened an exhibi-
tion titled MOON, curated by Renae Kerrigan.

Each month, Chicago’s Adler Planetarium hosts Adler After Dark 
(AAD), an age 21+ night event at the museum. The June AAD was 
pride-themed, highlighting and celebrating the fusion of queer art 

and science and importance of identity, understanding, and self in the 
cosmos. The July AAD was understandably moon-themed, and for it 
the Adler partnered with The Washington Post and its new Space Race 
podcast. On 20 July, Adler facilitated a discussion between Gemini 
and Apollo astronaut Jim Lovell and Virgin Galactic’s chief astro-
naut trainer Beth Moses. Continuing the popular lunar theme, Adler is 
hosting an installation of UK artist Luke Jerram’s Moon. This inflatable, 
internally lit display can be observed from almost all sides.

Indiana. In addition to creating a special Apollo 11 planetarium 
show and a museum exhibition over the summer, the Koch Immersive 
Theater & Planetarium in Evansville participated in the On the Moon 
Again public observing event in June. Over 100 people stopped by for a 
look at the moon through telescopes provided by the local astronom-
ical society. The planetarium also hosted a community Moon Festival.

Michigan. The staff at the Longway Planetarium in Flint made a 
day of “Apollopalooza” with food trucks, a special in-house feature, 
classroom activities, and solar observing. The staff is now back to show 
production for their children’s show on Newton’s Laws.

The University of Michigan Museum of Natural History Planetarium 
in Ann Arbor is ramping up towards the November opening of three 
exhibit galleries. The new planetarium has enjoyed large audiences.

The Delta College Planetarium in Bay City completed a very 
successful Summer of Apollo celebration with new exhibits, shows, 
and specials. As they reach the 50th anniversary of successive Apollo 
missions, planetarium staff will present a new in-house program on 
each one, beginning with Apollo 12 in mid-November. A number of 
exhibits will stay on display, including its new 1/25th scale Saturn V 
rocket by Patrick Barrie.

The Grand Rapids Public Museum’s Roger B. Chaffee Planetari-
um just finished a limited run of a 15-minute show about Apollo 11, 
which played before most of their feature presentations in June and 
July. A collaborative event with the Grand Rapids Amateur Astronom-
ical Association on 20 July brought visitors to the Veen Observatory to 
hear NASA historian Glen Swanson speak about Michigan’s involve-
ment in the Space Race.

The Hurst Planetarium at Ella Sharp Museum celebrated two 50th 
anniversaries this year. The first, of course, was the 50th anniversa-
ry of the Apollo 11 moon landing. On 20 July, they hosted children’s 

book author Dean Robbins, who presented his fantastic 
illustrated books to children. The second celebration was 
the 50th anniversary of their own Hurst Planetarium in 
September.

 Ohio. Jason Heaton reports that the Boonshoft 
Museum of Discovery in Dayton hosted the 2019 Digistar 
Users Group conference in September.

At the Bowling Green State University Planetarium, 
Dale Smith and students ran Dawn of the Space Age on 19-21 
July to capacity crowds to celebrate the 50th anniversary 
of the Apollo 11 moon landings.

Wisconsin / Minnesota. In July, the Bell Museum cele-
brated its 1-year anniversary, having doubled attendance 
expectations in the first year by serving 230,000 visitors. 

The Whitney and Elizabeth MacMillan planetarium 
staff produced over a dozen original shows for school 
and public audiences, including One Giant Leap to honor 
Apollo 11.

In July, the Manfred Olson Planetarium at the Univer-
sity of Wisconsin-Milwaukee held a Lunar Party, which 
drew more than 500 space enthusiasts to celebrate the 
50th anniversary of the Apollo 11 landing. Creepy Cosmos 
captured the spirit of Halloween and a new production, 
Celestial Celebrations, will highlight all the ways holi-
days around the world are associated with astronomical 
phenomena.

The L.E. Phillips Planetarium on the University of Wisconsin-Eau 
Claire campus will resume public planetarium shows in February of 
2020.

During the past five years, the Mayo High School Planetarium and 
its dome projector have each been upgraded three times. Total annual 
presentations have gone from 243 to 467 presentations. The fulldome 
movie library has increased from a handful of movies to over 30 full-
dome titles.

GLPA. The exterior of the U-M Museum of Natural History with the golden dome of the 
Planetarium & Dome Theater. Photo courtesy of University of Michigan Museum of Natural 
History/Michelle Andonian.
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The Gary E. Sampson Planetarium received an upgrade of its full-
dome projection system in July, including a new, higher-resolution 
projector and IG high-performance tower. In addition, the new projec-
tor is mounted on a track system that allows it to roll aside when the 
Spitz A4 optomechanical projector is used, then slide back into posi-
tion when the Spitz is lowered into the well.

The Soref Planetarium at the Milwaukee Public Museum is offering 
its own production It’s About Time! Cosmic Cycles We All Live By until 
early January.

Southeastern Planetarium Association 
Future SEPA conferences are: 
SEPA 2020 at Indian River State College, Fort Pierce, Florida. Jon 

Bell, director of the Hallstrom Planetarium, is pleased to host the 
2020 SEPA conference, 2-6 June. The planetarium features a 40-foot, 
12-degree tilted dome, 74 seats, and is equipped with both opto-
mechanical and fulldome digital projection.

 For SEPA 2021, the affiliation will return to Kingsport, Tennessee 
for its 50th anniversary conference. The facilities at Bays Mountain 
Park include a recently-renovated planetarium situated in a 3550-
acre nature preserve. Planetarium Director Adam Thanz emphasiz-
es that this is the third SEPA conference to be held at Bays Mountain.

Sites interested in hosting the 2022 SEPA conference should 
prepare an invitation to be submitted to SEPA no later than the 2020 
conference.

Finally, SEPA 2023 in Nashville, Tennessee is in planning. Tenta-
tive plans for 2023 include a U.S. National Conference to be hosted 
by the Sudekum Planetarium. Further information, as it becomes 
available, will be posted on the SEPA website.

For any and all information regarding SEPA, please visit the website 
sepadomes.org and/or contact the IPS representative John Hare at 
mailto:johnhare@earthlink.net.

Association of Mexican Planetariums
At the time writing, AMPAC is planning its XXXIX general assem-

bly as well as the national planetarium congress 2019, to be held 21-22 
November with the support of the Chimalhucan Digital Planetarium. 

The objectives are to: directly link astronomical outreach actors 
in Mexico, generating collaborative ties; know first-hand, new simu-
lation technologies for domes, both fixed and mobile systems; 
exchange successful experiences of operation and dissemination; and 
provide new tools for staff development through specialized training 
in programming for dome and script development. The Chimalhu-
can Digital Planetarium has an 18-meter dome, 4k-projection, seating 
capacity of 220, seven exhibition halls, an Earth´s house exhibit, audi-
torium, and cafeteria.

Russian Planetarium Association
Irkutsk. The Planetarium with a dome diameter of 11 meters was 

opened in January 2019 in the new school of Irkutsk. It is now the 
biggest school planetarium in Russia. Some 1700 pupils from this 
school can visit it, as well as children from other city schools. Three 
classes can be placed inside simultaneously because there are 90 seats. 

This project was accomplished thanks to an Irkutsk team of enthusi-
asts including Dmitry Semenov and Sergey Yazev with support of the 
major of the city of Irkutsk, Dmitry Berdnikov. In the new planetarium 
a digital projection system consisting of eight projectors was installed 
together with an optical-mechanical projector, ZKP-4 from ZEISS.

As envisioned by the Irkutsk Mayor’s Office, the new planetarium 
will attract not only school children, but all citizens. Finances for the 
planetarium equipment were given by the administration of Irkutsk. 
The planetarium is thought like a center for additional education in 
astronomical fields of study like astrophotography, telescope construc-
tion, visualization technology and theoretical astronomy. 

The Institute of Solar-Terrestrial Physics of the Siberian Branch of 
the Russian Academy of Sciences has several observatories in Irkutsk. 
That’s why the question of training of future scientists is very impor-
tant to the city.

This new 11m planetarium is not the only one in the schools of 
Irkutsk. Earlier on two small school planetariums with dome diame-
ters of 4.5m have started to function in the city.

Novosibirsk. The Big Novosibirsk Planetarium is traditionally one 
of the organizers of the Siberian Astronomy Forum called SibAstro. 
This forum takes place not far away from Novosibirsk every year. It 
took place on the 20-22 September for the 14th time and had about 
400 participants. 

Teams from 15 schools arrived from Siberia and Kazakhstan and 
competed for the main prize of the forum, a telescope from the 
sponsor, Novosibirsk Instrument-Engineering Plant. During two days 
school children were listening to lectures of famous scientists, partic-
ipating in contests and quizzes, and studying the starry sky. The most 
difficult questions were asked by cosmonaut Anna Kikina.

Alexey Moiseev, D.Sc. in physics and mathematics, told about his 
work with the largest telescope in Russia. He lives in a small settlement 
Nizhniy Arhyz (North Caucasus) that lays several kilometers from the 
telescope. His studies concern galaxies, of which there are myriads in 
the universe. 

On the forum he told also about his personal sensations when one is, 
so to say, face to face with such a huge telescope and when one takes 
a look into the past for millions and billions light years back with its 
help. 

One of the lecturers of SibAstro, D.Sc. Boris Stern is an astronomer 
from Moscow and also a science-fiction writer. He took with him two 
of his newly-published books in which he describes a probable civiliza-
tion existing under the ice layer of Europa, the Jovian satellite. 

RPA. Top: Olga Smolyankina (left) and Cosmonaut Anna Kikina in Novosi-
birsk; courtesy of S. Piskunov. Below: participants of the School of Lectur-
ers-2019 in St. Petersburg. Courtesy of S. Cheremisina.

(Continues on next page)
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Together with the planetarium, the forum was organized by the 
University of Geosystems and Technology, Instrument-Engineering 
Plant, and Novosibirsk Astronomy Society. Together they made this 
event not only interesting, but very well organized. The common wish 
of all participants is to gather here again in a year!

Saint-Petersburg. On 11-13 March, the 12th annual International 
Conference School of Lecturers-2019 dedicated to its 60th anniversa-
ry was held at the St. Petersburg Planetarium. Representatives of more 
than 50 planetariums from Russia and neighboring countries partici-
pated.

Yaroslavl. During six starring days, the International Week of Plan-
etariums was organized by Center of Tereshkova and the Russian Plan-
etariums Association for the fourth time. In those six days, participants 
were talking about planetariums and all things related with them. It 
was interesting for both professionals and newcomers. 

As the first part of the International Week, from 14-16 June, was the 
International Festival Reflection of the Universe. More than 40 shows 
from Russia, Belarus Republic, France, Poland, Germany, Finland, Neth-
erlands, Spain, Greece, Argentina, Hong Kong, Thailand, India, USA, 
and Japan took part in the contest. For more information see festival.
planetariums.ru/_en/index.html.

The second part of the International Week followed the festi-
val from 17-19 June as the international conference Planetarium XXI 
Century (more information at http://www.21.planetariums.ru/_en/
index.html).

On 16 June, the first female cosmonaut, Hero of the Soviet Union 
Valentina Tereshkova, personally greeted all participants of the IV 
International Week and she presented honorary diplomas to the orga-
nizers. She expressed her gratitude to all participants gathered in the 
name of high ideals of science, culture, and education. 

Special attention was devoted to the Russian 
Planetariums Association (RРА), that celebrated 
its 25-year anniversary in March 2019.

European/Mediterranean
Planetarium Association

Greece. On 30 September, the Eugenides Plan-
etarium in Athens premiered Tilt, a Melbourne 
Planetarium-Scienceworks-Museum Victoria 
production for young children. Almost a month 
later, on Tuesday 22 October, it premiered The 
Red Planet, its latest digital show. The show high-
lights the past and present exploration of Mars, 
focusing on the evidence collected so far regard-
ing the presence of liquid water on its surface in 
the distant past and how it was lost in space, as 

well as NASA’s future plans for the first manned mission to the Red 
Planet. 

The show also includes remarks by important Greek scientists, 
including those of Prof. Stamatios Krimigis, the legendary Greek-Amer-
ican 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 Orbiter and 
Voyager 1 and 2. 

On the same day, a pdf version of a fully illustrated book that 
expands on the key theme of the show (for teachers, older children, 
and the general public), as well as a much shorter version suitable for 
the younger children, were uploaded on the Eugenides Planetarium 
website, freely accessible to all. 

In November, on Saturdays and Sundays, the Eugenides Founda-
tion hosted The Universe for All, a pilot program aimed for physics 
and information and technology teachers in primary and secondary 
education. The program was designed and organized by the School of 
Applied Mathematics and Physical Science of the National Technical 
University of Athens, the Physics department from the National and 
Capodistrian University of Athens, the Harokopio University (Depart-
ment of Information and Telematics), the National Observatory of 
Athens, and the Eugenides Foundation. International partners includ-
ed the European Gravitational Observatory and the Perimeter Institute 
of Theoretical Physics. 

T h e 
p r o g r a m ’ s 
pilot phase 
i n c l u d -
ed seminars 
related to the 
introduction 
to modern 
p h y s i c s 
t h r o u g h 
simple exper-
iments, intro-
duction to the 
new scientif-
ic discoveries 
and the new 
technologies, 
and fruitful 
contact of the participants with important research centers and their 
scientists, both at home and abroad. This pilot phase was attended by 
30 teachers form Athens, but the next phase will be broader and will 
have teachers from all over Greece as participants.

At the time of writing the Eugenides Planetarium plans to premiere 
Khrumka’s Adventures in the Winter Forest on 25 November, a Fulldome 

RPA. In Yaroslavl, the International Week of Planetariums was cele-
brated for the fourth time. At top, participants; below, greetings 
to cosmonaut Valentina Tereshkova in the dome. Curtesy of A. 
Popov. 

EMPA. The Rijeka Astronomical Centre exhibition cele-
brating its tenth anniversary, courtesy of Rijeka Sport 
Ltd.

(Continues on page 68)
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Studio DN production for children.
Croatia. This year, the Rijeka Astronomical Centre celebrates its 

tenth anniversary. For this occasion, on July 18 and for the rest of the 
month, it opened an exhibition on the main pedestrian zone in the 
center of the city of Rijeka, dedicated to its history and its activities. 
The exhibition consisted of 20 panels introducing the establishment 
of the Rijeka Astronomical Centre, its construction phases, programs, 
famous visitors and lecturers. 

On 16-20 July, there was an image exhibition and a special program 
at the digital planetarium celebrating the 50th anniversary of the 
Apollo 11 mission that landed the first astronauts on the moon. During 
August and September, the Centre catered for tourists as well, introduc-
ing in its program planetarium shows narrated in English, as well as 
visits to the observatory and stargazing with the telescope. 

On September 5, the Rijeka planetarium premiered Dinosaurs at 
Dusk, by Mirage 3D. The premiere was attended by Vojko Obersnel, 
mayor of the city of Rijeka, Igor Butorac, CEO of Rijeka Sport Ltd (the 
company that manages the Rijeka Astronomical Centre), representa-
tives of various Rijeka institutions, the voice actors that contributed to 
the Croatian narration of the show, and others.

In the beginning of October and on the occasion of the World Space 
Week and this year’s theme The Moon: Gateway to the Stars, the digital 
planetarium presented To the Moon and Beyond, a new live show dedi-
cated to the exploration of the moon as well as to the preparations and 
technological advances that preceded the historic mission of Apollo 11. 

The show covers all Apollo missions, and also presents documenta-
ry material related to two Croatian engineers that contributed signifi-
cantly to the success of the Apollo program: Milojko “Mike” Vucelić , a 
NASA project manager and one of the directors of the Apollo program 
(1966-1978), and Josip Kotnik, a scientist who designed a synchronous 
machine-powered gyroscope used in the Apollo program. The show 
also presents previous explorations of the moon, plans for future 
human crew missions, construction of future moon bases (settlements) 
and a desire to go even further.

Italian Association of Planetaria
How many moons are there in the local art museums? To answer 

this question, the Serafino Zani Observatory and Planetarium, through 
the project “All the moons of the museums,” has asked each of the 

museums of the region around Brescia about their paintings that 
contain a representation of the moon, either real or symbolic.

The project was conceived on the occasion of the White Night, on 
the first Saturday of October. The city of Brescia organized many activ-
ities, all inspired by the moon, in different outdoor spaces, buildings, 
and museums of the city, including a public conference of the astron-
omer Massimo Della Valle that was held in the 19th century home 
museum of the most important art collector of the city. The evening 
also included telescope observations in the garden of the most impor-
tant museum of Brescia, Santa Giulia.

The replies received from the museums of other local cities, like 
Accademia Carrara of Bergamo, Museo Ala Ponzone of Cremona, 
the city museums of Pavia (Malaspina collection), and Pinacoteca 
Ambrosiana di Milano, suggests to the organizer of the project, that it 
should be expanded to include more museums across Italy. The idea 
is to collect more information about the “museum moons” that will 
become an original subject to attract not only audiences interested 
in science, but also the art museum visitors during the yearly celebra-

tion of the Apollo 11 landing each July. For 
that reason, the project will be diffused by 
the Italian Association of Planetaria (www.
planetaria.org) with the collaboration of art 
museums and planetariums of Italy.

From 1-7 October the Starlight-a Handy 
Planetarium Association conducted a course 
of training on the teaching of astronomy 
in English, lasting 15 hours, essential for the 
initial meeting of the European ERASMUS 
Plus (PMSE+) KA229 project, held at the 
primary and middle school in Torgiano-
Bettona. 

The Umbrian school, leader of the project, 
organized a study week during which 
teachers and managers from the four other 
partner countries (Finland, United Kingdom, 
Spain, Greece) laid the foundations of the 
two-year project that provides for interna-
tional mobility for all over 100 students and 
20 teachers. 

The Erasmus project aims to contrast 
the lack of scientific-mathematical skills 

IAP. A painting of Accademia Carrara, 
the main art museum in Bergamo, that 
represent a rich woman of the past, 
Lucina Brembati (1518-1523). It include a 
curious detail on the disk of the moon. 
The artist Lorenzo Lotto wrote two 
letters “CI” inside the moon disk. It is 
a rebus. In fact, if we include the two 
letters in the middle of the Italian word 
“Luna,” the final result will be the name 
of the woman, LuCIna. Courtesy of 
Accademia Carrara.

IAP. The group of teachers and managers from the five partner countries 
(Finland, United Kingdom, Spain, Greece, Italy) who attended as part of an 
Eramus project. Courtesy by Simonetta Ercoli.

(International, continued from page 66)
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powerful educational apps

SciDome’s growing library of educational applications includes the new Unity 
Model Viewer.  Explore 3D models, tour environments, fly inside wireframes, and 
create dynamic interactive animations.  Learn more at www.spitzinc.com/scidome.

PHYSICS
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through the approach to the study of astronomy and the observation 
of the sky. The direct observation of celestial phenomena, the collec-
tion of data, and the guided study of the same in order to formulate 
hypotheses to be verified in the field will bring children in a very 
concrete way closer to the scientific method and to the history of 
scientific discoveries. 

Through the mobility in the five European countries of the partner-
ship, it will be possible to observe the sky from places located at differ-
ent latitudes in Europe. In 
Finnish Lapland, the study of 
the sun will be deepened; in 
the United Kingdom, terres-
trial motions and the repre-
sentation of the globe; in 
Spain, the history of scientific 
discoveries; in Crete, the rela-
tionship between astronomy 
and mythology; and in Italy,- 
in the conclusive mobility of 
the project, how the observa-
tion of the sky has influenced 
art, literature, and religion 
over the centuries.

Italy will celebrate 
the International Day of Plan-
etariums on 8 March 2020. 
The national conference of 
Italian planetariums will be 
held in Florence from 24 to 
26 April 2020.

The deadline of the yearly 
video Planit contest has been 
changed to the end of March. 

Society of German-speaking Planetariums
North Rhine-Westphalia. In Solingen the new Galileum Planetar-

ium opened on 5 July. It is the world’s first planetarium in a freestand-
ing gas tank, hence its motto: “The sky is a sphere!” The state-of-the-art 
fulldome planetarium with a dome diameter of 12 meters is located 
within the gas tank. A newly-erected adjacent building houses a lecture 
room for events, an exhibition area, workshops, and a rooftop obser-
vatory.

The Galileum project was initiated by the astronomy association in 
Solingen, the Walter Horn Society. Its long history traces back to 1924 
when Solingen’s first astronomical observatory was opened by associa-
tion founder Walter Horn. 

In 2010, the team of the observatory, led by association President 
Guido Steinmüller and Managing Director Frank Lungenstrass, began 
to work on the realisation of the Galileum planetarium. An architec-
tural competition brought forth many creative ideas on how the gas 
tank could be transformed into a planetarium

After the winning design was selected in 2011, the association had to 
secure the funding from diverse sources, to a large extent from funds of 
the urban development program of the state of North Rhine-Westpha-
lia, but also from private donations. In 2014, the land on which the gas 
tank is located was bought by the association, and construction began 
in 2016. 

The gas tank has a diameter of 26 m. Inside the tank, the planetari-
um of 12m diameter, along with an aisle running outside of the projec-
tion dome’s circumference, were installed on support structures that 
did not entirely fill the tank. From the aisle, windows offer a view of 
the surrounding empty volume of the gas tank. 

In the planetarium, a Chronos II star projector from GOTO projects 
8,500 stars, the planets, and all other features of the night sky. The star 

projector is run as a hybrid installation along with an RSA Cosmos Sky 
Eplorer V4 fulldome projection system.

Because of the limited space—the planetarium offers 84 seats and 
two wheelchair positions—the Galileum celebrated its opening event 
over the course of three days. On July 5 was the official opening cere-
mony attended by representatives from politics and business, by the 
media, and, above all, by the numerous sponsors. They were the first to 
experience the projection systems of the Galileum in action. A colorful 

cross-section of the Galileum’s future program was presented, leading 
up to a live performance by harpist Christine Högl. In addition, the 
entire premises, including the exhibition space and the observato-
ry, were presented to the public. This event was repeated for a second 
group of invited guests on the following day. On the third day, 7 July, 

GDP. The Galileum opens its doors for the first time: Association president 
Guido Steinmüller (left), the mayor of Solingen Tim Kurzbach (middle) and 
managing director Frank Lungenstrass cut the ribbon. In the new planetari-
um, the board of the association running the new planetarium is applauded 
by inauguration guests. All courtesy of Walter-Horn-Gesellschaft.

GDP. An aerial view of the gas tank housing the new 
Galileum planetarium, and the new adjacent support 
building. All courtesy of Walter-Horn-Gesellschaft.

(Continues on page 96)
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3 – 5 June 2020

Save the date!

www.fulldomefestivalbrno.com

Come for the FUN.
Come for the PEOPLE.

Come for the FULLDOME!
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41 South         Haritina Mogoșanu
Space Place at Carter Observatory
40 Salamanca Road
Kelburn, Wellington 6012
New Zealand
HaritinaM@experiencewellington.org.nz

Moas, kiwis, Takahē: critters of the hidden continent

New Zealand is a nation of seafarers who arrived here navigating by 
the stars, braving the ocean (or the airports later on), and settled at the 
edge of the world—that is, if the world had an edge, this would be it. 
When they arrived, they found a place of jumbo insects and birds. The 
famous weta, the giant cricket, is still alive today, but the Moa (nine 
species with the largest being Dinornis) or the giant eagle Hokioi or 
Haast’s Eagle (Harpagornis moorei) are just two examples of birds now 
extinct because of humans. 

MOA is also the acronym for Microlensing Observations in Astro-
physics, the name of the largest visual research telescope of New 
Zealand, situated in the South Island.

Rats, cats, dogs: they all eat eggs. Other birds are on the brink of 
extinction because of the predators people inadvertently brought here. 

Such a bird is the Kiwi, a national symbol of New Zealand, that has 
threatened species status. 

But as a coincidence of the heavens and the earth, not only do we 
have these beautiful nocturnal birds roaming the nights in predator-
free encampments, but this time of the year a giant kiwi bird can be 
photographed on the western horizon. It’s the Milky Way Kiwi. At the 
center of our Galaxy, a dark patch of gas and dust in the sky resembles 
our national chicken. 

The Northern Hemispherian stargazers and astrophotographers 
may know it very well, yet some call it the “dark horse” because upside 
down it looks like a horse. And it might as well be a “dark horse;”1 who 
would have thought that the Milky Way Kiwi carries the center of the 
galaxy on its head? Right on top of our imaginary bird’s head, just like a 

1 Dark horse noun (Merriam-Webster); a person, animal, or thing that competes 
in a race or other contest and is not expected to win; a person who has interest-
ing qualities or abilities that most people do not know about

crown, there is Sagittarius A*, pointed to by the Very Large Telescope’s 
powerful lasers. (See image on facing page.)

It’s a kiwi, after all
The caveat is that you have to know what is a kiwi bird is to be able 

to spot it, but here at 41 South it comes with the territory. The kiwi 
bird is on all badges and logos, so even if you have never seen one for 
real you’ll figure it out. One of New Zealand’s most famous astropho-
tographers, Ian Cooper, and his mates did this one night in the 1980’s. 
While taking pictures of the centre of the galaxy (on film cameras), 
they figured out, while waiting for the film to develop, that there was 
something at the centre of the galaxy that looked like a kiwi bird. So it’s 
not an ancient asterism (or umbraism2), but a recent one, possible to see 

with technology (long exposure photography). 
The Milky Way Kiwi can be admired best in 

November when is on the horizon at sunset. It 
also is threatened by light pollution; the Milky 
Way Kiwi needs a very dark sky to spot it. 

On a good note, there are miracles happen-
ing as well. Another bird, the blue Takahē, was 
once thought to be extinct. In 1948, an Invercar-
gill doctor, Geoffrey Orbell, rediscovered it high 
in the tussock grasslands of the remote Murchi-
son Mountains, Fiordland. 

Takahē is a survivor. From four sighted in the 
late 19th century, then believed to be extinct 
shortly after, its rediscovery made possible 
breeding 200 individuals by 2007. Lucky takahē 
made quite a recovery because people made an 
effort. But it was not a straight road. 

Due to reforestation, stoats (introduced by 
humans earlier in 1879 to control rabbits, also 
introduced) have had a devastating effect on 
New Zealand’s unique birdlife. Stoats managed 
to establish in the takahē reserve and only 100 

survived. Now there are new breeding programmes in place, one of 
them on Kapiti Island, which is now predator free. This is where I had 
the chance to see up close and personal one of these amazing blue birds, 
who can live up to 25 years. 

A hidden continent
Shortly after, I had the pleasure to be invited to the grand opening 

of Zealandia, our hidden continent,3 a new planetarium show made in 
Dunedin, and to see takahē and kiwi, among other creatures, featuring 
in it. This new planetarium show, while talking about our amazing and 
unique wildlife, details one of the greatest geological discoveries of our 

2 From latin umbra - shadow
3 Zealandia is a Perpetual Guardian Planetarium show that has been created locally 
by Otago Museum and NHNZ, with scientific advice provided by the University 
of Otago and GNS Science, and supported by a grant from the Marjorie Barclay 
Trust

Top left: illustration of a Giant Haast’s eagle 
attacking two moa; right, a Takahē. Wikipedia.
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Haritina Mogoșanu is an astrobiologist. Director of the New Zealand 
Astrobiology Network, director of Milky-Way Kiwi, and senior science 
communicator at Museums Wellington, she is actively involved in creating 
networks that engage space scientists with communities through hands-
on programmes. Haritina came to New Zealand from Romania for the night 
sky and has been working at Space Place-Carter Observatory since 2005, 
presenting and promoting space sciences to thousands of young New 
Zealanders.

time—the discovery of the eighth continent, mostly hidden under the 
Pacific Ocean: Zealandia. 

Zealandia, considered the geological equivalent of Atlantis, sank and 
broke away from Australia about 60-95 million years ago, after separat-
ed from Antarctica between 85 and 130 million years ago. People called 
it various names, such as continental fragment, a microcontinent, a 

submerged continent, 
and a continent, but 
Bruce Luyendyk called it 
Zealandia in 1995, a name 
that stuck, even though 
its status as a continent is 
not universally accepted. 

The landmass, 
amounting almost five 
million square kilome-
tres, is the world’s largest 
current microconti-
nent, half the size of 
Australia. It is believed 
to have submerged 
about 23 million years 
ago beneath the Pacific 
Ocean, but not entire-
ly. Albeit 93% is under 
waters, at the top of it is 
today’s New Zealand and 
New Caledonia. 

In 2017, geologists 
from New Zealand, New 
Caledonia, and Austra-
lia concluded that 
Zealandia fulfills all the 

requirements to be considered a continent, rather than a microconti-
nent or continental fragment. The argument made news in 2017 and 
Otago Museum and NHNZ took the opportunity and created a plan-
etarium movie, which explains how the continent Zealandia was 
formed and how it supported such a unique collection of wildlife.

Long after Zealandia was born and sank, the first people reached 

the shores of this 
reserve with only 
the stars, the 
currents, and 
the wildlife to 
guide them. The 
P o l y n e s i a n s 
arrived here 
first, about 1000 
to 700 years ago, 
followed by the 
Dutch. Abel Janszo-
on Tasman was the first 
known European explor-
er to reach the islands of Van 
Diemen’s Land (now Tasma-
nia) and New Zealand in December 1642. 

Some 127 years later, Captain James Cook arrived at Mercury Bay to 
observe the transit of Mercury. This year we commemorate 250 years 
from that scientific event that lead to understanding the distance from 
Earth to the sun, the Astronomical Unit. Also this year, by coincidence, 
we observe another transit of Mercury a mere 250 years and 3 days 
after Captain Cook and his astronomer, Charles Green, recorded it at 
Te Whanganui-o-Hei (Mercury Bay), Coromandel Peninsula.

Today, satellites and technology make life better, enable us to survey 
the tagged takahē and kiwi from orbit and accurately measure the 
distance from Earth to the sun. And whether Zealandia is the eighth 
continent or not, only time and scientific arguments will tell, but it 
is a fascinating place that has some of the most beautiful star scapes 
on Earth and some of the most intriguing stories.    I

Topography of Zealandia. The linear ridges 
running north-northeast (Colville to the 
west and Kermadec to the east, separat-
ed by the Havre Trough and Lau Basin) and 
southwest (the Resolution Ridge System) 
away from New Zealand are not considered 
part of the continental fragment, nor are 
Australia (upper left), Fiji or Vanuatu (top 
centre). Wikipedia/NOAA public domain.

Image of the Milky Way above 
Paranal, Chile taken by ESO 
astronomer Yuri Beletsky. At the 
center of the image, the two 
bright objects are Jupiter (bright-
est) and Antares. Three of the 
four 8.2-m telescopes forming 
ESO's VLT are seen, with a laser 
beaming out from Yepun, Unit 
Telescope number 4, pointing to 
the galactic center. 
Image of emu superimposed via 
Photoshop by author. Wikimedia, 
Creative Commons BY 4.0.
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LIP Service                     
Karrie Berglund
Digitalis Education Solutions, Inc.
Bremerton, Washington 98337 USA
karrie@digitaliseducation.com

LIPS 2019: Onward and upward!

Karrie Berglund is the director of education for Digitalis Education Solu-
tions, Inc. and leads the Vision 2020 initiative on professional develop-
ment. She is a former director of the Willard Smith Planetarium at Pacific 
Science Center in Seattle, Washington, USA.

I am continually amazed at how the annual LIPS just keeps getting 
better and better. This year was no exception, and I will share some of 
the most memorable parts with you. 

But first, a bit of information for those of you who were not able 
to attend. LIPS 2019 was hosted by Cradle of Aviation in Garden City, 
New York and its JetBlue Sky Theater Planetarium. Kerri Kiker and 
Tom Barry were our primary Cradle of Aviation hosts, and they were 
fantastic. Everything was well organized, and they made us all feel 
welcome from the moment we stepped in the doors. Thank you to 
Kerri, Tom, and all of the other Cradle 
of Aviation staff members who put in 
so much time and effort for LIPS 2019!

The JetBlue Sky Theater is 24m in 
diameter with a steep tilt and unidi-
rectional seating. This was the largest 
dome we’ve ever had host a LIPS, 
edging out the 2015 host, Morri-
son Planetarium at the California 
Academy of Sciences, which is 22.9m 
in diameter. 

The 2019 dome was essentially the 
opposite of the 2018 LIPS host dome, 
Pacific Science Center’s Willard Smith 
Planetarium. The Willard Smith is an 
8.6m, non-tilted dome, with concen-
tric bench seating for 40. I was 
repeatedly struck by the differenc-
es between the two domes and the 
opportunities each offered for inter-
action.

The three main LIPS days were 
August 13 -15. We had an all-day Data 
to Dome workshop on August 12, 
organized by Dayna Thompson—my thanks to Dayna for taking that 
on! Mark SubbaRao, Keith Davis, and Dayna led parts of the workshop. 
They and Justin Bartel used the JetBlue Sky Theater that morning to 
demonstrate examples of how they use data in their own programs. 

First time: presenting to a live audience
The JetBlue Sky Theater has 300 seats, and since we had about 45 

LIPS attendees, we had plenty of seats available for the public to attend 
dome LIPS dome sessions. We decided to ask LIPS 2019 attendees to 
volunteer to present to public audiences. This had not been done 
at earlier LIPS, although we had talked about it. We had six intrepid 
presenters, two on each of the three LIPS days. In chronological order, 
they were:

 • Shira Moskowitz, Maryland Science Center
 • Paulette Epstein, Michigan Science Center
 • Brian Koehler, Mystic Seaport
 • Ines Jijon, Cradle of Aviation
 • Max Stelzner, Pacific Science Center
 • Emily Peavy, ‘Imiloa Astronomy Center

I really enjoyed seeing everyone in action and listening to the audi-
ence’s responses. The feedback on the LIPS 2019 survey was extremely 
positive. Here are some sample survey comments:

• It’s always great to see other people’s presentation styles, 
which helps me be reflective and think about my own style 
and methods. It can spark new ideas for topics to discuss and 
how to present them. Very valuable.

• Having others present to public audiences was very eye-
opening for me. I would like to see more of this in the future. 
Seeing how they do or do not incorporate live/interactive 

components in front of a live audi-
ence in practice is inspiring.
• I think it’s great as a present-
er to get feedback from a public 
audience as well as my fellow plan-
etarians, so I really liked that. I also 
can see how this might make it 
easier for some sites to host LIPS 
since they wouldn’t have to cancel 
as many shows if the public could 
watch some of the presentations.

I too hope that we will be able to 
continue observing presenters at 
public shows at future LIPS. Thank 
you to Kerri Kiker for her enthusias-
tic introductions of the guest present-
ers and for taking on the extra task of 
marketing these programs to Cradle 
of Aviation audiences!

Stand-out take homes
As usual I found something to take 

home from every session, and that 
was echoed by more survey respon-

dents. However, a few sessions really stood out in survey respondents’ 
minds. These included:

Richard Gelderman, “Sequencing Intentional Questions to Inspire 
Interactivity.” Richard’s session proposal stated “Live, interactive plan-
etarium presentations involve questions to the audience. But care-
less questioning or improperly handling audience responses can stifle 
rather than promote engagement. Careful sequencing of questions 
can empower the audience. When the live environment has you by 
the tail, you want to be prepared to be comfortable using wrong or 
unexpected answers to encourage rather than discourage audience 
involvement. Ultimately, that trick question can create a real learning 
moment.”

Here are a few comments about Richard’s session from the survey:
• Richard’s [session] gave us a concrete way of communicating 

Richard Gelderman of Western Kentucky University’s Hardin Plane-
tarium presenting his “Sequencing Intentional Questions to Inspire 
Interactivity,” which was one of the most highly rated LIPS 2019 
sessions. Photo credit: Michael McConville.
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(Continues on next page)

to the audience.
• Richard creates such amazing, thoughtful presen-

tations. He challenges me to re-think several of my 
classes.

• This got to the core of getting audiences to engage 
and think.

Dayna Thompson, “Are You Approachable? And Other 
Questions We Don’t Get Asked.” Her abstract: “How do we 
make ourselves approachable to our audiences? How do we 
distance ourselves from them (intentionally or unintention-
ally)? As a group, we will discuss the ways we encourage guests 
to open up to us.”

 Survey comments about Dayna’s session:
• Questions not asked—I think I got more out of that 

than a therapy session with a professional!
• Dayna’s session let us look internally and challenged 

us to think about how we present ourselves.
• This featured great probing questions that were 

explored interactively.
Abby Bormann presented “Classical Music, Performance, 

and Astronomy: A Suite Idea.” “A student from the MSUM 
planetarium created a live show centered around Gustav 
Holst’s orchestral suite The Planets. The show combined live 
violin performance with a recording of suite. This music 
accompanied visuals on the dome and discussion of relevant 
history, mythology, and astronomy. Tune in to this presen-
tation which will be composed of two parts: a short show-
case and a discussion of the factors that went into combining 
music, mythology, and astronomy to create a unique plane-
tarium experience.”

Survey comments about Abby’s session included:
• An inspired (and inspiring) presentation and a 

wonderful example of integrating the arts.
• It reinforced the importance and power of music 

in learning and communication, and reminded me 
that art and science should not be separated.

• Loved the classical music—I am already planning 
to do something this winter.

Abby was our youngest LIPS attendee. She is an undergrad-
uate student at Minnesota State University-Moorhead, where 
Sara Schultz is the planetarium director. It’s wonderful to see 
someone so young already comfortable with pushing the 
envelope. Abby is going to do (even more) great things, and 
I look forward to saying in the future that I knew her when!

Abby’s was not the only session with an arts focus. In fact, 
pulling in the arts seemed to be a mini-theme of LIPS 2019:

Patty Seaton’s “Universe of Dreams: A Musical Journey” had 
us working in groups to integrate poetry and music with an 
astronomical image. 

Kerri Kiker (Cradle of Aviation) and Kevin Harrington 
(Plaza Theatrical) discussed and showed short recordings from 
the live theater performance Awesome Allie: First Kid Astro-
naut, which took place in the JetBlue Sky Theater. 

Tom Barry (Cradle of Aviation) and Elysia Segal (The Intrep-
id Sea, Air, and Space Museum) performed On the Wings Of 
New York, a new interactive planetarium experience about 
the history of aviation and space travel in New York State, as 
well as a costumed performance about Elinor Smith, a record-
breaking aviatrix from the 1920’s who famously (and illegal-
ly!) flew under New York’s four East River Bridges. 

Tackling social issues
Another mini-theme centered on social issues. Dani 

LeBlanc and Nick Ferreri of Boston’s Museum of Science used 
their sponsor time to hold a group discussion on equity, diver-

From top: One group hard at work during the Data to Dome workshop creating its 
five minute presentation on possible effects of Starlink satellites. Photo credit: Dayna 
Thompson. Next,  Keith Davis and Ian McLennan participating in Dayna Thompson’s 
“Are You Approachable?” session. Photo credit: Andy Kreyche. Next: LIPS attendees 
created a human-sized HR diagram, with help from Derek Demeter and Justin Cirillo. 
Photo credit: Andy Kreyche. Bottom, Elysia Segal of the Intrepid Sea, Air, and Space 
Museum in character as 1920’s aviatrix Elinor Smith. Photo credit: Patty Seaton. 
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sity, and inclusion. This session needed more time than was available, 
but the conversation was begun and many LIPS survey respondents 
expressed their gratitude to MoS. 

Michael McConville (Spitz, Inc.) nicely summed up the expanded 
focus:

One of the aspects of this year’s LIPS that really stood out to 
me was a focus, whether explicit or not, on more than just live and 
interactive presentations. Of course, that’s the entire reason that 
this symposium exists, but in taking a more holistic view of our 
community and our roles as colleagues and peers—not just how 
we work with external audiences—we’re doing ourselves a great 
favor.

We’re at an important inflection point in our community. 
There’s so much tradition and memory and inertia that change has 
always felt slow and plodding in comparison. That really feels like 
it’s changing—that we’re reaching the point as a group of profes-
sionals where we must confront the changing realities of who 
we are, what we do, and how we represent the communities we 
serve. I’m happy that the LIPS community isn’t shying away from 
that.
I’m proud of the LIPS community for many things, but especially for 

our desire to keep improving. We never stop looking at the “changing 
realities” that Michael mentioned, and this introspection means that 
we continually grow. As I have said more than once, there is always 
room for improvement, and the LIPS community lives that mantra.

On the horizon for LIPS
What does the future hold for LIPS? We’ll be holding the first ever 

Mini LIPS before an IPS conference next year on Sunday, June 21. Check 
out the IPS 2020 website for more information on that.

LIPS 2020 will be hosted by the Fiske Planetarium at the Universi-
ty of Colorado-Boulder. Exact dates are still being worked out as I type 
this, but it will be in mid-July. Stay tuned for more details. 

There are two main options for keeping up with LIPS events:
LIPS Facebook group: Search for “Live Interactive Planetarium 

Symposium,” and then send a request to join. It is a closed group, but I 
try to approve requests very quickly.

You also can email me asking for an invitation to the LIPS Google 
Group: karrie@DigitalisEducation.com.    I

Elizabeth Bracey enjoying one of the many fabulous exhibits at Cradle of 
Aviation. Photo credit: Andy Kreyche.
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How we do it                                           
Tips and tricks to share

Astronomy is the heart and soul of every planetarium, regardless of 
the programming presented. It is the foundation upon which we forge 
our relationship with the audience, based on its origin as the progenitor 
of all sciences. Moreover it is one of the few sciences that can be expe-
rienced by everyone since the lab is as close as the sky. Step outside, 
day or night, and that laboratory is laid bare, overhead, for all to see, 
presenting us with a rare opportunity to experience the vast wonder of 
a universe filled with some of the most beautiful and amazing sights in 
all of science. All you need do is look up!

With a few exceptions, planetariums are located in metropolitan 
areas like ours, the Kirkpatrick Planetarium of Science Museum Okla-
homa located in Oklahoma City. We are far from the dark and pris-
tine skies where the world’s great observatories are located. There is 
good reason why places like the top of Mauna Kea in Hawaii and the 
Atacama Desert of Peru are sought after as locations for new observa-
tories: extremely dark skies with a clear and steady atmospheres over-
head. 

Yet for planetariums to present the real night sky to visitors using 
telescopes, typically all that could be seen are the brightest objects, the 

moon and bright planets, constrained by city lights. 
Planetariums are accustomed to showing images created by the 

Hubble Space Telescope, incredible pictures burned into the collective 
consciousness of most of the people on the planet. Yet technology has 
changed in a large part thanks to advances at professional observato-
ries. These advances provide ways to circumvent some of the limita-
tions experienced by both amateur astronomers and planetariums. 

Producing your own “Hubble” quality images
Here we will introduce one of those advance, the uses of narrow 

band pass filters. Other advancements are present as well which 
provide better image collection and processing, all leading to what was 
once called “Hubble” quality. A little research through the literature 
will yield insight into those. 

Before discussing narrow band imaging, some additional background 
is required. There are many factors involved in astro-
nomical imaging of any kind, as well as several ways 
to accomplish it. Yet those factors are even more acute 
when coupled with narrow band imaging. Perhaps the 
biggest factor is how much one desires to spend in order 
to obtain great pictures for either public or private use. 
Moreover, this is such a broad topic that entire books 
are devoted to the subject. Unfortunately, the technolo-
gy is changing so fast that it is difficult to find resources 
that are current enough to be a good guide. My sugges-
tion is to use the internet as a resource in going deeper. 
However, we will present a few brief rules of thumb for 
consideration which relate to all forms of astrophotog-
raphy.

“..the mount, the mount and oh yea.. the mount!” 
Most might think that the telescope is the most impor-
tant piece to getting good astronomical images. But if 
the mount won’t provide smooth, error-free guiding 
and tracking delivering pin-point stars, then you are 
wasting your time as well as money. 

Do your research on a given products before you buy. 
Read reviews and be sure that the mount you choose is 
able to handle the weight of the telescope and all other 
equipment required. Remember, the best telescope on a 
poor mount will create bad images!

Tom Arnold
Director, Kirkpatrick Planetarium
Science Museum Oklahoma
Oklahoma City, Olahoma
tarnold@sciencemuseumok.org 

Narrow Band-Pass Astronomical Imaging

Kitt Peak Observatory; all photos by the author

Sample technical information:
Lagoon Nebula
The Lagoon Nebula is one of the show-
pieces of the sky and has been imaged 
countless times by every astrophotogra-
pher alive. While waiting for my primary 
target for the evening to rise above the 
trees, I thought I should do something 
productive, so I imaged the Lagoon. 
Unfortunately, after the images were 
complete, the clouds rolled in and my 

primary target for the evening was lost. 
Therefore here is the Lagoon Nebula in 
narrow band, false color.
Telescope: Takahashi FC100D 
Camera: Starlight Express Trius 694
Guide Scope: Orion ST80
Guide Camera: Starlight Express Loadstar
Mount: Astro-Physics 900
Filters: Astrodon Ha 15X120”; OxyIII 
15X120”; Sii 15X120”
Total exposure is 1.5 hours
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Telescopes today are available in a wide range 
of prices. But before buying decide what your 
interests are and choose the telescope accord-
ingly. Again, do a web search or ask questions on 
astronomical forums and see what those astro-
photographers suggest.

Selecting the right camera is another subject 
that can fill a book. Again, communicate with 
those who are imaging the types of objects you 
wish to work on. Look at the technical spec-
ifications of images on the web by following 
astronomical imaging or amateur astronomy 
forums on social media. Many astrophotogra-
phers provide all the technical detail about their 
images, including mount type, telescope, imaging 
camera, guide scope, guide camera, filters used 
and exposure times. (A common example is seen 
in the box on the facing page from one of my 
social media posts.) 

Beginning astronomical imaging can be daunt-
ing. Use resources like those we described here to 
help guide you. 

Astronomical imaging cameras come in two 
types: monochrome or color. Typically narrow 
band-pass filters are used with monochrome 
cameras. Those final monochrome images are 
assigned to specific RGB channels during process-
ing. producing a final “false” color image. 

Color cameras use a Bayer Matrix of red, green 
and blue which overlays the ccd or imaging 
sensor to produce a RGB image in a single shot. 
Although possible with a color camera, narrow 
band imaging is best accomplished with a mono-
chrome camera, the more sensitive the better. 

Background on RGB colors
Although black and white pictures can be 

very dramatic, astrophotographers will normal-
ly gravitate to color imaging. First, a little back-
ground: a color image is a mixture of three colors: 
red, green, and blue, or the familiar RGB. Those 
colors range across the electromagnetic spec-
trum from 400nm in the blue to 700nm in the 
red. Typically each color has a wide response, 
about 100nm. 

Also included within this frequency range is 
all the light pollution we experience. Yet some 
astronomical objects are much more selective in 
the color frequencies which they emit, providing 
the avenue to incorporate narrow band filters to 
image them and thus limiting the effect of light 
pollution.

Atomic hydrogen is the most abundant 
element in the universe and emits light across 
a wide range of frequencies. It is the primary 
element in the nuclear fusion that powers the 
stars and is therefore the most common element 
in objects like emission nebulae, the birth place 
of stars. Of all the hydrogen emissions, hydro-
gen alpha, Hɑ, is the most prevalent, centered at 
656.3 nm in the red end of the spectrum. This is 
why nebulae appear mostly red in regular RGB 
color images. 

Once referred to as the “Forbidden Lines,” 

doubly ionized oxygen,1 O III, is another 
common element found in nebulae. It also 
accounts for the visual green color common-
ly seen in larger telescopes within the Orion 
Nebula. This is also partially due to the sensitivi-
ty of the human eye to the color green, the emis-
sion color of O III,2 500.7 nm. 

Ionized sulfur, S II, emits a deep red light at 
672.4 nm and is weak by comparison to hydro-
gen alpha and O III. Yet it is the third emission 
which will complete the three color set which 
we substitute for RGB colors. 

The best of these special filters have very 
narrow band-passes between 3 to 5 nm wide, 
thus eliminating most sources of light pollution, 
including the moon. Those with a wider band-
pass, and also cheaper, will allow increasing 
amounts of light pollution through, degrading 
your images. Unfortunately, the more narrow 
the band-pass, the higher the cost of the filter. 
Simply stated, images of faint nebulae can now 
be made without regard to light polluted skies. 

In operation, assigning each completed 
narrow-band image to a given color, red, green 
and blue, a “false” color image is created. This is 
the same procedure used by professional obser-
vatories around the world as well as the Hubble 
in orbit and can now be used by everyone. This 
means that the images created using these filters 
are specific to the emission of a given atomic 
process and thus scientifically more interesting 
as well as more aesthetically pleasing.

Consider these three images below, all of the 
Lagoon Nebula in Sagittarius, one of the bright-
est emission nebulae in the sky. Each image was 
integrated for only two minutes and stacked 
with fifteen others for a total of thirty minutes 
through each filter. Seen here, the first is in hydro-
gen alpha, Hɑ. The second is in doubly ionized 
oxygen, O III. The third image is in ionized 
sulfur, S II. Note: These are extremely short inte-
gration times. Deep sky objects normally take 
ten minutes or more per image, with final inte-
gration times of ten plus hours!  

Although each image was just two minutes 
long, you can see the level of detail within the 
nebulosity is different between images. The 
final image of each of the three frequencies is 
a composite of all images and combined to a 
single frame, the final image.

At first glance, this looks like a standard RGB 
image. But this is actually called a false color 
image since the colors don’t specifically repre-
sent the true colors of the object.

When we compare the narrow band image to 
a true color image made previously, we can see 
differences becoming apparent. Yet both images 
were created under poor seeing and transparen-
cy. Moreover, the narrow band image was made 

1 See https://en.wikipedia.org/wiki/Doubly_ionized_
oxygen for more on this tantalizing term.
2 The ion O2+ (also known as O III in spectroscopic nota-
tion)

 Lagoon Nebula Ha

Lagoon Nebula SII

Lagoon Nebula OxyIII

Final image

Lagoon narrow band

Lagoon RGB color

(Continues on page 97)
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Tales from Dome Under        

Tom Callen
Vaxholm, Sweden
tcallen08@gmail.com

IPS Fellow Tom Callen has approximately 40 years experience across five 
planetariums. He lives on an island in the Stockholm Archipelago under dark 
skies with wife Mariana Back and two trilingual cats.

I have no doubts that every show producer has their own method of 
helping move the process along, make it more enjoyable, engaging, etc. 
One thing that I had been doing quite a lot of while working on show 
concepts, outlines, treatments, and scripts was listening to music that 
I thought was similar in flavor to the show in production. Such was 
the case in 1999-2000, when I was working on UFO: Sanningen är här 
(UFO: the Truth is Here), which was to be Cosmonova’s offering for the 
coming millennium. 

Several other ideas had been floated, including a new production of 
Isaac Asimov’s beloved The Last Question using more modern media 
techniques than those of the early 1970s when I had seen it presented at 
other planetariums I had worked in. Alas, copyright issues nipped that 
in the bud, which was unfortunate. It had been optioned by a company 
that wanted to make a movie of it, though they had already been idly 
sitting on it for 10 years when I queried Asimov’s lawyers about it.

After another false start based on a sci-fi novel (the author was more 
than willing, but, as it turned out, it would have been impossible to 
produce using the analogue media of the day), the solution seemed 
to be a show about debunking UFOs, which would play into the 
“unknown” nature of the coming millennium, Y2K scares, etc.

Another deciding factor was that our boss had been to an Imax® 
distributor’s meeting and had bought the rights—for a large sum of 
money—to a 90-second long clip featuring a secret alien space station 
on the backside of the moon that undocked two UFOs that then 
headed around the limb of our satellite and down into Earth’s atmo-
sphere before ending as they disappeared into a thick bank of clouds. 
Coming into my office after he came home to tell me about it, he 
wondered if it might be something we could use in the show. Fortu-
nately, he had also bought the rights to the 3D UFO models used to 
make the film, but that’s another story.

I had discovered The X-Files
Once the UFO debunking topic was decided on, I set about doing my 

usual shotgun list of ideas for what the show could contain, encom-
passing both visuals and information we would want to include. I had 
discovered The X-Files during its second season (after missing the entire 
first one since it had only been described in the Swedish TV program-
ming guide as “American detective show”). 

As you probably already know, there were two threads of stories in 
the series: the UFO mythology ones and the other monster-of-the week 
ones. Unbeknownst to me, the composer who wrote every episode’s 
original music, Mark Snow, had also done other TV shows (like Hart 
to Hart and T.J. Hooker) as well as some made-for-television movies. I 
acquired some of his CDs and started listening to them in heavy rota-
tion—to the exclusion of anything else was probably more accurate—

while I worked.
The more I listened to these two completely different types of 

Snow’s music, the more I realized that there were some parts that fit 
very well with what I was thinking for our show. With that in mind, 
I set up a Cosmonova staff listening session down in the theater one 
morning for them to hear the types of music I was thinking about. To 
help put everyone in the mood, I put up the starfield from our Digistar 
I projector with a slow diurnal roll. 

After a couple of tracks had played, my boss had to leave for a 
meeting elsewhere in the building. As he flew past the control console, 
he looked in and said, “Great… Hire the guy!” and went out the exit 
door, leaving me sitting there in the dark under the stars thinking, 
“Cool” and “Wow” followed very quickly by “How?” If he was serious, 
I had to find some way to make this happen, as it would be both great 
for the show, but also in publicizing it when it opened.

Some real X-Files type detective work
After the listening session and hearing the rest of the staff’s gener-

ally positive remarks, I went back to my office and started to do some 
Internet searching to see if I could track down either Mark Snow, or at 
least his management. This quickly proved to be a non-starter as there 
was nothing about him online (at that time) outside of a stray inter-
view here and there, none of which offered any useable clues. He did 
not even have a web site. It was as if the guy who had done so much in 
setting the musical tone of UFO conspiracy theories on TV was himself 
invisible in cyberspace. 

Since the booklets that come with CDs usually have information in 
them about studios, producer, etc., I started to look there next. This is 
where I finally hit pay dirt in the form of the name of a management/
representation company that was printed in a typeface that must have 
been about 2 points in size. I literally had to read it with a hand loupe I used 
for checking 35m slides and all-skies. And it was confirmable online 
because I found the company listed in Los Angeles as well as their FAX 
number.

Getting my mental ducks in a row, I drafted the text for a FAX 
outlining our show and what we hoped it would do, its connection to 
the coming millennium, and why we thought that Mark Snow would 
be the ideal person for the job. Putting it aside, I let it bake overnight so 
that I could look at it again the next morning with fresh eyes.

Following a little fine tuning after I got to work, I sent it off while 
recalling that there was a nine hour difference in time zones between 
LA and Stockholm.

“Totally amazed” would be an understatement when I found a voice 
message in the museum-wide phone system on my extension in the 
morning. It was from Mark Snow’s management/representation and 
he would be delighted to do it, adding that no one had ever asked him 
to do a planetarium show before (surprising in itself). 

I really had thought that the odds of hearing back at all were slim 
at best, or not at all, but to have such an immediate response had me 
completely ecstatic. All his company and I had to do was iron out some 

Songs in the key of X
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details and then we would take it from there, including input from 
Mark as to what he technically needed from us.

Anyone who has worked with planetarium soundtracks, at least 
back then, knows that there wasn’t really anything to look at when it 
came time to score the show outside of a timed script, a treatment (if 
your facility did those), and a list of visuals—maybe a storyboard if you 
were really lucky. Being a TV and film score composer, Snow worked 
from a rough cut—or as close to finished as possible— version of the 
project on video with embedded SMPTE time code. In other words, just 
the thing we didn’t work with.

Fortunately I had had a full color storyboard done by an artist I met 
in Stockholm who did this on the side of his regular job and his work 
was excellent. He could transform my simple pencil sketch/photo-
copied pictures version into something really workable. In the case of 
this show, it was important as we were working with two computer 
animation houses in North America (Quebec City and San Francisco), 
one in Stockholm, and then several board artists 
in Sweden, so this would make it easier to spread 
the appropriate information about their various 
scenes to those that needed it.

The best solution to meet Mark’s needs was to 
make up a sort of animatic—in this case, a video 
still version of the show’s storyboard with read 
and paused-out narration—and hope that the 
music would fit once the actual spoken narration 
and live video sequences had been recorded. And, 
to put the cherry on top, it had to be in NTSC 
video format since they don’t use European PAL 
in the United States.

As luck would have it, I was scheduled to 
attend a Digistar Users Group meeting at the 
Reuben Fleet Space Theater in San Diego, so I was 
already scheduled to be in California. And, with 
my brother and my Dad living just outside of Los 
Angeles, I could stay with one of them.

Off to meet the composer
Mark and I set a date and time for a break-

fast meeting at a hotel that was very close to the 
iconic Capital Records building in downtown 
LA. My sister-in-law dropped me off in the hotel’s 
driveway and as I walked up to the entrance there 
was person sitting on an outside bench talking on 
a cell phone. I didn’t recognize him as Mark Snow 
at first as, frankly, he was a lot more unassum-
ing than I thought he would be and was wearing 
glasses. 

Guessing I was his contact, he got up and intro-
duced himself to me. After exchanging pleasant-
ries, he asked me to guess who was just on the 
phone. Completely clueless, I had to say that I didn’t know. “That was 
Chris Carter,” he beamed, “and he thinks that this is really cool.” It’s 
not every day that you get to hear that the creator of runaway hit TV 
series like The X-Files and Millennium thinks a project you have come 
up with is cool, or at least not every day in the planetarium world.

We went into the restaurant and sat down at a table against a side 
wall out of the main flow of floor traffic. Scanning the breakfast menu, 
I spotted something I had never heard of before: French toast made 
from cinnamon buns. Mark ordered (unbeknownst to me) a fruit salad 
and we started to talk about the project while we waited. I turned over 
the animatic videotape and a copy of the script with SMPTE timecode 
written at the start and stop of the paragraphs plus the pauses between 
them. 

We had a nice chat while waiting and I mentioned that I knew 

he had been the drummer in the New York Rock and Roll Ensemble 
(under his real name, Marty Fulterman, with fellow Julliard student 
and future film score composer Michael Kamen), which surprised 
him since he didn’t think that anyone actually remembered the late 
60s-early 70s “classical baroque” rock group.

Our food showed up and it was quite a contrast. Mark’s fruit salad 
bowl was reasonably-sized for someone who probably looked after 
themselves via a California diet, whereas my cinnamon bun French 
toast were two large spirals of dough that looked like the buns that are 
often affixed to the side of Princess Leia’s head in parodies of her hair 
style from the first STAR WARS. As we continued to talk, it dawned on 
me that there was no way that I would be able to finish this and still 
remain coherent from not having my mouth full.

Snow’s salad finished and me only managing to get through one 
cinnamon bun, I pulled out one of his CDs I brought with me for him 
to sign. The photograph on its reverse side had been taken by one of his 

two daughters, who was a photographer. Dark and brooding in tone, it 
looked like a close-up of a pile of entrails that had been slathered with 
olive oil. 

Mark challenged me to guess what it was, and, having taken thou-
sands of photographs myself, I guessed that it was partially melted ice 
forms overlain by a thin layer of water. Strangely enough, I was correct, 
so he had two surprises that morning.

It was my turn to be surprised next as his wife (Glynn Daly) and 
sister (actress Tyne Daly of Cagney & Lacey fame) had partly grown up 
in Stockholm in the mid-1950s when their father had been an actor 
playing a correspondent in a TV show (Foreign Intrigue) set in the 
Swedish city.

We parted company: Mark to the hotel parking lot and me to wait 

(Continues on next page)

Im
ag

e:
 v

as
ily

ro
sc

a/
12

2R
F.

co
m



82       Planetarian    Vol 48 No 4  December 2019

for my sister-in-law to pick me up to go shopping after that. It had been 
a fun and productive first meeting and I couldn’t help but think that 
we had hit it off with each other. Only time would tell what the final 
result would be. 

A few days later it was the long drive down the Coast Highway 
to San Diego with my dad, who also had business in that city at the 
same time as my meeting. Arriving back in Stockholm, I waited out 
the weeks, curious and anxious to see what exactly Mark Snow would 
produce for our show.

Ring! Ring! It’s LA calling
One day, while I was on summer vacation, I was down at the little 

sandy beach just around the corner from our island house. My then 
8-year-old daughter was splashing around while I sat on a shore-side 
bench reading and my cell phone rang. Answering, it was Mark calling 
from LA with a question about part of the show. How weird was this; 
me sitting on the beach of a small island in the Stockholm Archipela-
go and he in California nine time zones and probably as many cultural 
differences away. Work was going well, but he just wanted to clear up a 
point before he tackled that section of the score.

Back to work again at the beginning of September, I had a call from 
the reception desk in our museum that I had a Federal Express Priori-
ty Delivery to pick up downstairs. There were so many things coming 
from different directions at that time that I didn’t give it a thought as 
to what it might be, but the return address on the box got my atten-
tion. My soundtrack had arrived from Mark Snow’s long-time mixer 
and associate, Larold Rebhun. We two had emailed back a forth a few 
times when he had questions about Cosmonova’s sound system and, 
like Mark, seemed like a really nice guy and down to earth in spite of 
his huge street cred.

Getting up to my office, I opened the box as if a butterfly collec-
tion were inside. As it turned out, it contained two DAT tapes—A- and 
B-rolls—making up the soundtrack, the 10 minutes of entrance music 
and the couple of minutes of exit music. 

It was still early enough in the morning that the technicians had not 
set up the theater for the first show of the day, so I went down and we 
organized a listening party for me (it was too early to spread it around 
to everyone and I was still unsure of just what had been composed) to 
see what we had received. 

I settled back in my usual previewing seat behind the Omnimax® 
projector’s doghouse hump and the tech in the control room hit the 
PLAY button on the DAT. To quote A Clockwork Orange’s Alex DeLarge, 
“Come with uncle and hear all proper. Hear angel trumpets and devil 
trombones…you are invited!” I was amazed, entranced, and greatly 
relieved all at the same time. 

The music’s overall feel and tonal coloring was very much like The 
X-Files series, which was much to my relief as Mark was unsure when 
we talked in Los Angeles if he would be allowed to do it this way by 
Ten Thirteen Productions, creators of The X-Files. 

Having listened to the A-roll, I had the techs pop in its partner tape 
and continued listening. Since I didn’t have my notes with me, I was 
unsure which cuts went with what in the show, but they were in 
sequential order on each tape, so I had a progressive feel of where it 
was going. More than satisfied with the results, I collected the tapes, 
thanked the technicians and went back to my office.

I emailed Mark to tell him how great the music was and it was really 
going to work, or as he wrote when he autographed my The X-Files 
CD, “It’s gonna be great!” One thing I couldn’t help but notice was that 
there was a voice at the very end of the 10-minute piece of entrance 
music. He had lifted a sentence from my narration in the animatic 
video and threw it in just for fun. Actually, that was just one of many 
“in” jokes that were woven into the show, but that’s yet another story 
all on its own.

Due to the thoroughness of Mark’s composing work, the music cues 
that he had created were pretty much spot on and required nothing 
more than mixing with the narration and sound effects. There were a 
few spots where we had to extend the music using Pro Tools® for the 
live action video sequences (since they involved acting) when they ran 
a little long, but no one would ever know but the sound studio engi-
neer and I.

So sorry, no DVD distribution
With production nearly completed, I had a call from Mark’s manager 

wanting to know how the DVD distribution was going to be handled, 
which meant that they thought that there should be some sort of a 
financial arrangement where they would get a cut of that too. 

As I had suspected, even after explaining a planetarium show and 
citing the example of the Griffith Observatory in their own LA back-
yard, apparently the coin hadn’t dropped, or at least not complete-
ly. So, I explained once more how the running of a planetarium show 
was not unlike a live performance where everything is happening in 
real time as the various video projectors, slide projectors, all-skies and 
special effect projectors show their various clips and images “live” 
while the audience watches it. 

“So, there’s not going to be a DVD distribution intake?” Sorry, but 
no. “What about a CD?” Good question and one that we had knocked 
around ourselves. This eventually resulted in Larold Rebhun doing 
a stereo mixdown of the show’s original 6+1 soundtrack for our 
Omnimax® sound system for distribution as a CD. Perhaps you have 
noticed the listing under Mark Snow’s discography for something 
called “UFO: the Truth is Here (very rare CD, 2001”—that is this CD. And 
it is very rare as there were only 4,000 copies pressed in the original and 
only run.

How cool did The X-Files Chris Carter think our project was? He 
allowed us to mention Mark’s association with the show in our adver-
tising (Mark “Arkiv X” Snow, with “Arkiv X” being the name of the 
show in Swedish). According to Mark, Chris hardly let anyone do 
anything like that, but in this case he did.

Remembering that Mark’s wife and her sister had partly grownup 
in Stockholm, I sent them a CD of Swedish Christmas carols sung by 
a children’s group in December. I heard immediately back from him, 
saying that over the holidays Glynn had her siblings over and they sat 
around together singing the same Christmas carols they had learned 
overseas in the 1950s. I also got a happy Christmas card and note from 
Glynn expressing how much fun they had had and the memories it 
brought back.

All told, it was a very satisfying project and certainly one that would 
never be forgotten. It also reminded me that sometimes something 
that just might seem impossible isn’t really so, and that all you have to 
do is grab your loupe and track it down.    I
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quarkstoclusters.wordpress.com

Dome adaptations for hot/bright climates

Susan Button is a past president of IPS and has chaired the Portable Plane-
tarium Committee since 1988. She is a retired portable planetarium direc-
tor for the Onondaga Cortland Madison BOCES in Syracuse, New York, 
USA.

I was reading the June 2019 Planetarian, specifically Ron Walk-
er’s column (pp. 90-91), when I saw his nice comments about the Ray 
Worthy and it came to mind that a few months ago I received a ques-
tion about what domes would be best to use for hot climates. I imme-
diately thought about Ray’s dome adaptations that provided better 
circulation than I had ever seen before or since. So I wrote to his succes-
sor, Richard Lake, to ask him to explain the system and he replied with 
some significant new details.

He replied, “Ventilation is a problem in most planetarium domes. 
Whilst Ray’s solution was an inventive and effective one, things have 
moved along a little since then. The advent of high powered video 
projectors, with rather hot exhausts, has meant that even more venti-
lation is required in domes. Ray himself had figured this out and some 
of the final work that he ever did on domes was considering how pipes 
may be put underneath in order to let air out. 

“Having done a lot of work on this myself, I reached the same conclu-
sion as Ray; when it comes to circulating air through a space there is no 
substitute for a big hole. Even the choice of mesh at the entrance to a 
hole can slow down air flow markedly. 

“We’ve achieved good ventilation by using a couple of vents in the 
apron of the planetarium up towards the front. These vents are backed 
by a light-proof, half-sausage-shaped baffle which makes it complete-
ly dark. 

“When the fan is turned down low the planetarium “sits down” and 
the vents flatten themselves onto the floor, sealing them off to prevent 
further deflation. When the fan is turned up to a higher setting, the 
planetarium “sits up” and the vents allow air to pass through and then 
down the length of the baffle, thus pushing air outwards. 

“I’m pleased to say that we found that it is possible to find the setting 
which allows a considerable flow to pass through without pushing air 
out under the sides of the rest of the planetarium, hence avoiding the 
characteristic flap. 

“If increased ventilation is required it is possible to thread flexible 
tubes such as those found in ventilation systems (or clothes dryers) 
through the light baffle (half sausage). This gives a considerable amount 
of flow. 

“The beauty of our system is that when you have this much air 
flowing through, you normally have to suffer the noise of a fan to 
provide the airflow. Our fans are exceedingly quiet and compare very 
well with other systems that use cheaper fans or carpet dryers. 

All those bodies heat the air
“Even if you improve the air circulation, you should still be aware 

that any number of people sitting in a room will eventually heat up 
the air and make it stale. I’ve lost count of the number of times that 

people have complained about the inside of the dome being stuffy, 
when, in actual fact, the whole room itself has been poorly ventilated. 

“Placing the fan underneath an open window can help considerably. 
It may even be possible to make a faceplate for the fan intake grill and 
to hang a flexible tube out of the window so as to suck air from the 
cooler outside of the building into the system. Once again, the supe-
rior quality of a well boxed and controllable fan is what we offer over 
above the vast majority of other people.

“By far, the best ventilated dome that I’ve ever been in was one that 
we manufactured for a friend who essentially wanted us to recreate the 
configuration of the old STARLAB with a crawling tube. We made a 5.5 
m dome in a modern smooth grey fabric projection surface to facilitate 
video projection. 

The quiet fan was a big improvement
“As it turned out, our wonderfully quiet fan was an order of magni-

tude improvement over the original STARLAB-provided fan of their 
old dome. The fact that the crawl tube relies on a constant flow of air 
and back pressure in order to keep itself inflated and the doors func-
tional means that there is a steady flow of air through the dome.  
“Even so, the fan is set at such a point that is not intrusive and can 
easily be presented over without having to raise the voice or suffer the 
noise stress of a constant hum. The only problem with this dome is that 
the additional tube presents the problem of using up additional floor 
space, which leads me to my next point.

“Dome size. Whilst 5m is very popular for getting into small build-
ings with low ceilings, they don’t provide much accommodation for 
people inside them. I operate a 7m dome, which allows me to get two 
classes of children inside. I only say this to make the point that I’m not 
used to operating a smaller done myself. 

“The 5.5 m mentioned above was made because they wanted it to 
provided them with just enough space for around about a class and a 
half of children, should they need that to be the case. 

“The customer (a long standing friend) persuaded me to make them 
two domes, both of which were 5.5m in diameter (around about 5.4m 
internally). I’ve had a word with my friend and he says the 5.5m is ideal 
for getting about 40 children inside and he wouldn’t want the floor 
space to be any smaller. It should be noted, however, that a 5.5m is 
somewhere between 3.3 and 3.4 m high (a 5m is around 3m high).

“Light leakage. One of the big differences that I’ve implemented is 
the reintroduction of two skins on the dome. Having operated a single 
skin dome, I can tell you that you are constantly patching the outside 
to exclude little points of light. This can be even worse in the case of 
domes in which seams are covered by tape. This tape inevitably loses 
adhesion with age and peels off allowing even more light inside the 
dome.”

Richard also pointed out that the double layer system also allows the 
dome to remain dark, even in the sunniest conditions and even if the 
inner layer becomes damaged (no need for patching).

Richard Lake, director, Main Sequence Projection Domes Ltd; 
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+44(0)1977 618137; email: info@polestarplanetarium.co.uk

Making a dome burrito
A while back, on Facebook, there were some suggestions for beating 

the problem of getting domes back in the bag more easily.
Shannon Schmoll shared “Hey All! Our duffel bag for our inflat-

able dome was falling apart slowly and finally succumbed a couple of 
weeks ago. Also, we often had to re-roll the dome because we couldn’t 
fit it in (we have gotten better at this though). 

“I came up with what I have been calling the dome burrito instead 
of the duffel. We took a large moving blanket and installed 2 snaps on 
each side. We roll the dome into the middle of the blanket, fold up the 
sides and snap it closed, then fold up the other sides and use a ratch-
eting tie down to close it up. The tie down can also work as a handle.

“I want to add more snaps to help keep it closed a bit better and it’s 
a work in progress, but we don’t have to roll it up multiple times or 
fight with zippers. I thought I would share in case anyone else would 
find it useful.”

More ideas for packing up a dome
Anna Rebecca replied, “This is what we do with our dome too. Ours 

is a waterproof vinyl tortilla though. There’s no way it will fit in a 
duffle bag. It takes a minimum of two of us to move it off the trolley. 
I definitely prefer this burrito route to the bag. It’s way easier and less 
stressful (and I think less of a strain on the dome maybe?).”

Kris McCall explained “When we had a STARLAB, we bought a large 
green duffel from army navy surplus. Plenty of room, handles, sturdy, 
cheap and easy.”

Mike Francis contributed “I picked up a nice big hockey bag. Plenty 
of handles to schlep it around and even a pocket to hold handouts.”

Inflatable Display Ball
Gwei Wei (from Shenzhen, Guangdong China) recently posted an 

interesting new item, a 3.6m inflatable display ball, that might make a 
great addition to your portable planetarium outreach. 

She explained that you can show, for example, the attributes of 
each major planet or connect it to the weather station to display real-
time cloud maps. It has an internal 12,000 lumens Panasonic projec-
tion system with a fisheye lens. It seems that the content that can be 
displayed is limited only by your imagination. 

To see some more images you can go to https://www.facebook.
com/gwei.wei.7, and you can message Gwei privately for more 
information.       I

Making the burrito: From left, large moving blanket with 
snaps on the corners, the dome in the blanket; and a ratchet-
ing tie closes the burrito and doubles as a handle. All photos 
courtesy Shannon Schmoll.

An inflatable ball might 
be a nice addition
to your science 
outreach program. 
Photos by Gwei Wei.
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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

A mystery tour, days and nights, and Enceladus

April Whitt is an astronomy instructor at Fernbank Science Center in 
Atlanta, Georgia, USA. She shares that she is so old that she has flown on 
both the Kuiper Airborne Observatory (KAO) in 1995 and the Stratospher-
ic Observatory for Infrared Astronomy (SOFIA) in 2015.

The Cosmic Mystery Tour: A High-Speed Journey 
Through Space and Time
Nicholas Mee, New York: Oxford University Press, 2019
Reviewed by Francine Jackson, Ladd Observatory, Providence, Rhode 
Island, USA.

Every so often a book comes along that attempts to introduce the 
universe to a reader in as short a context as possible. Some work, others 
don’t. The Cosmic Mystery Tour does. It starts long 
before any of us were born, familiarizes us with 
the giants of science through the ages, then stops 
for awhile to let us know what’s been happening 
during the past several decades. 

It almost seems as if any scientist born within the 
20th century has been thrown into the magic of 
our neighborhood. From Einstein, Eddington, Bell-
Burnell, Feynman, and many others, the universe 
has become a place of such wonder that it is hard 
to describe in such a small, under 200-page book. 

And, yet, the author has done his share to make 
the discoveries that made these and other names 
virtual household words. In detail, he explains the 
workings of the instruments that create theory 
into a form of reality: LHC, LIGO, LISA, and all the 
other acronyms that open up the universe into 
much more than anyone could have ever dreamed of just a few centu-
ries ago. 

The author also ventures into the future, taking the infamous Drake 
equation, and does his best to wonder what happened: Are we the only 
civilization in the universe? Are we just one of many all over the place? 
Are there any with either the technology we have, or much more, 
therefore deciding we aren’t worth the effort to communicate with? 

He ends this topic with the famous words of Sir Arthur C. Clarke on 
the terrifying concept of being alone, or not. Goose bumps either way. 
In a very small, readable format, with way over a hundred illustrations 
(most of which are in color), the author has given us a handy, portable 
collection of the cosmos. 

And, even better, the reader doesn’t have to read from cover to cover: 
Anywhere you open it up and start to read, you will be fascinated with 
the study of our universe – past, present, and future.

An Astronomer’s Book of Days (and Nights!)
Jon Underwood Bell,1 independently published, 2019.
Reviewed by Francine Jackson.

I’m sure many of you have Chet Raymo’s 365 Starry Nights: An Intro-
duction to Astronomy for Every Night of the Year,2 which gives the reader 

1 Bell, a fellow of the International Planetarium Society, has been director of the 
Hallstrom Planetarium at Indian River State College in Fort Pierce, Florida since it 
opened in 1993. As associate professor of astronomy at IRSC, he teaches astron-
omy, earth science, science education and planetarium operation to college 
students. 
2 (1982; re-issued 1990 by Simon & Schuster)

an introduction to the sky for almost every day—or night. Fellow Plan-
etarian Jon Bell has also taken the year and given us something to think 
about for every day, but, instead of concentrating on the sky, he has 
also given us ideas and snippets of information. For example, on July 
1, instead of looking up for Aquila, the Eagle, you will learn about the 
Earth at aphelion; on March 29, the moon illusion is explained.

Many of his dates are birthday celebrations: Maria Mitchell on August 
2, Sir William Parsons on June 17, the poet Robert Frost on March 26, 

and many others. Bell also reminds us of very important 
days in history, such as 
the discovery of Uranus, 
the Pluto vote, and the 
day the General Theory 
of Relativity was intro-
duced.

He does introduce 
major constellations, 
but, in addition to 
describing them during 
their normal season-
al time, he also reminds 
the reader where they 
will be at other times in 
the year. Bell also has a 
soft spot for constella-
tion legends, and they 
are well interspersed 

within the book. In other words, just about anything you’d like to 
know about astronomy but didn’t know where to find it is most likely 
in this very readable book. Bell has put together a plethora of astro-
nomical knowledge, and neatly condensed it.

According to his introduction, these days are made up of a series 
of short radio broadcasts. They were all written to be read within just 
about a minute, but in that minute, you will be amazed how much 
information you will absorb. This book is a must for both the begin-
ner who might just want to pick up a day’s worth of knowledge, and 
someone who would be asked a question that might be out of the 
norm. Most likely, the answer will lie inside.

Enceladus And The Icy Moons Of Saturn
Edited by Paul M Schenk, Roger N. Clark, Carly J.A. Howett, Anne J. 
Verbiscer, and J. Hunter Waite, Tucson: The University of Arizona Press 
in collaboration with the Lunar and Planetary Institute, Houston, 2018. 
Reviewed by: Bruce L. Dietrich, Wyomissing, Pennsylvania, USA. 

Like a kid, I have been fascinated by this very shiny world since the 
(Continues on page 97)
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Outside Space                    
Planetarium Design and Operations Committee 

Tim Barry
Architect
Austin, Texas USA
+1 512-987-3858
ktimothybarry@icloud.com

Your number one priority: People!

If you have been following the previous installments of Outside 
Space, you know that the articles have been sequenced accord-
ing to the typical design and construction flow of work. My orig-
inal plan was to continue with this format, and then later address 
specific topics related to each building system. Recent experiences, 
however, have caused me to accelerate my writing on several build-
ing systems topics since they should not wait. Specifically, we need 
to think about fire and life safety, right now.

Have you ever been in building fire?
In 1983, I was. 
In December of 1983, at about 2 a.m. on a frigid windy night in 

Chicago, I was awake cramming for an exam in my 3-floor brown-
stone student apartment. In my top-floor apartment, I smelled 
smoke, and went down the internal front stair to investigate. I could 
not smell anything or find smoke. Then I went down the outside 
wooden back stair, but no smell, no smoke outside, too cold, too 
windy. Back to studying. 

But after another 30 minutes of still smelling smoke, I again went 
down the front stair. This time, there was smoke pouring out from 
under the front door of the apartment directly below me, on the 
second floor. I banged on the front door, no answer. Went up again 
and then down the outside back stair, banged on the back door, still 
no answer. 

Again, went to the front door, which I somehow managed to bust 
open, and found the apartment filled with thick acrid smoke from 
the ceiling to about 30 cm above the floor. I next found the student 
who lived there asleep in her bedroom, and got her out into the 
hallway to safety. She had put cooking oil in a cast iron frying pan 
to make a midnight snack. She turned on the gas, but then fell asleep. 

Despite calls for help, no one else seemed to be in the adjacent 
apartments, so I went back into her kitchen and put out the fire 
with wet towels. Why am I alive to tell this story? The building was 
constructed about 1920, and had no sprinklers, no smoke detectors, 
but did have two stairs to use for escape. However, all the kitchens 
opened directly to the outside back wooden staircase, so if that stair-
case went up in flames, then there would have been only one escape 
route. 

I was on the third floor and the fire was below me, so the fact that 
warm air rises helped me find the problem. But it was pure luck that 
I was awake. If I had been asleep, or had waited another 15 minutes 
to double-check, or if the back stair had burned first, this story may 
have had a different ending for me and the other 50 building tenants.

Last year, I was inside a box truck when the engine caught fire, 
with flames blocking the only door for escape.  It was another death 
trap.  Fortunately, I had just purchased a brand-new fire extinguisher 
and put out the fire.  Why am I alive to tell this story?  Pure luck?  No, 
this time I had done the right planning and preparation, in advance.   

While you may want to have a planetarium show about Death 
Valley, or a “death star,” you don’t want your planetarium build-
ing to be a death trap.  Domes have some inherent conflicts.  “Build-
ing officials want sprinkler heads and exit signs inside the dome, 
which would detract from the audience’s experience.”  “We don’t 
have to comply with building codes since we are a mobile planetar-
ium.”  “We can’t afford any building upgrades since we spent all our 
money on new equipment.”  But, we can solve these big challenges, 
and still have a great planetarium.

Fire is not necessarily bad—it can be good for us.  For example, 
our sun is not a death star, it’s the source of all our light and energy: 
continuous thermonuclear explosions for 4.6 billion years, 5,778 
degrees Kelvin, with about 12 to 
25 megajoules per square meter 
per day falling on the Earth. 
Wow, that’s a good “fire!” Good 
for your solar collector! 

Or those burgers sizzling on 
your Weber grille in your back-
yard—yummy!  But the cooking 
fire is controlled properly inside 
the metal kettle, and I know 
you have your fire extinguisher 
handy, right next to your spatula.  
There may be a fire in your build-
ing right now, down in boiler 
in the basement, keeping you 
warm—but it’s also controlled 
and protected.  

Fire is a source of renewal and 
growth, cleansing and purifica-
tion (forest fires are an essential 
part of Mother Nature’s cycle of 
life).  Human-made fires are good 
for us humans too, for inspira-
tion, for ritual, and for celebra-
tion. Think of fireworks, or the 
Burning Man festival.1  The key 
is that the “man” of Burning 
Man is specifically designed and 
constructed for fire, and during 
the burn, adequate safety precautions are made to protect people. 

People are the most important priority, so plan ahead and think 
of all the people who will watch a show in your planetarium.  Hope-
fully this article will give you some insights and ideas for prepara-
tion and protecting the people in your dome.  Burn on!    I         

1 https://burningman.org/, https://en.wikipedia.org/wiki/Burning_Man

Is your planetarium a DEATH TRAP? Have you ever been in building fire?

At Burning Man, where the 
fire is appropriate. Photos by 
author.
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Fire and life safety
What are the priorities for fire and life safety in a planetarium build-

ing?
1. Number one priority, protect your PEOPLE. 
2. Number two priority, protect your PEOPLE. 
3. Number three priority, protect ALL THE PEOPLE. 
Forget the equipment. Forget the building. Let that stuff burn, it’s 

replaceable. People are not replaceable.
Number one priority, protect your people—your audience, your 

visitors, your school children. 
How do people die in a fire? Contrary to popular belief, contrary to 

Hollywood, most people don’t actually die from flames, or even heat.
Asphyxiation. That’s a big word for no air, no oxygen. Fire needs 

oxygen. Fire uses up all the oxygen in whatever space combustion 
occurs. People need oxygen too. Not a nice way to die.

Toxic poisoning. Another big word for breathing bad incinerated 
chemicals. Everything has lots and lots of lethal chemicals in materi-
als which may burn. Everyone knows PVC is bad. But what about the 
planetarium carpet, or seating fabric, or wall covering? What about all 
that old obsolete stuff you’ve been storing behind your dome? Or your 
cell phone? Or the clothes the audience is wearing? Again, not a nice 
way to die—and it’s a slower death than no air at all.

Stampede. There may not even be a fire, but any alarm may cause 
panic. Some people can calmly walk from their seat in the dome to an 
exit door, down the exit corridor, and out of the building, to safety. 
But one panicked person in a crowd can trigger a mass exodus from 
the dome. Fear strikes. In a panic, people don’t queue up. They may not 
know what to do, where to go. They run, they shove, they push, they 
trample over anyone in their way. Especially the small people. 

Flashover. Everyone should absolutely be out of your dome before 
the building reaches this stage of a fire; if they aren’t, then it is too late. 
If your building has a sprinkler system, it should stop the fire before it 
flashes over. A fire can smolder for a long period of time before the flash 
occurs: hours, days, or even weeks. At a certain point, the temperature 
of the fire triggers what essentially an explosion—every combustible 
material in the space instantaneously ignites and burns. 

Thankfully, this is not what happened in the apartment kitchen 
fire I experienced in 1983. The cooking oil in the frying pan got so hot 
it vaporized. When I finally reached the kitchen, the plastic-coated 
curtains above the stove were gone, their toxic chemicals now part of 
the black acrid smoke that filled the apartment. The black cast iron 
frying pan was glowing bright red. Fortunately, the wooden cabinets 
and dish towels had not yet reached ignition temperature. I was able to 
open the back door and the heat and toxic smoke began to vent into 
frigid Chicago night. By turning off the gas on the stove, the source of 
heat was removed. By throwing wet towels on the hottest materials in 
the room, the rest of the fire was extinguished. 

Engulfment. This stage is essentially game over. Open flames begin 
to consume everything. Realistically, at this point, only a fire hose 
dumping massive amounts of water on the flames can stop the fire. At 
this stage, thank the brave firefighters from your local fire department. 

One or more or all of these factors may contribute to fatalities in a 
fire, depending on the planetarium contents, the number of people in 
the audience, the building layout, the installed automatic life safety 
systems, and people’s reactions to alarms. But in reality, during a plane-
tarium show, the audience probably won’t die from flames or heat. So, 
that means you don’t really need sprinklers, right? Wrong. Dead wrong.

Number two priority, protect your people—your team, your-
self.  Planetarium buildings operate 24 hours a day, seven days a week, 
whether or not people are there. Your team works there for many hours 
before and after shows, on nights, and weekends. Electricity is always 

on. Air conditioning and heating systems run daytime and nighttime. 
What if a fire starts and that young intern you just hired is up on the 
catwalk above the dome, by herself? Does she know how to get out to 
safety, alone? This is why your planetarium needs sprinklers, and all 
the other automatic fire and life safety systems, even if there is only 
one person in the planetarium building.

 Number three priority, protect ALL the people. Who is in your 
audience? Who is on your staff? ALL the people includes those in 
wheelchairs, folks with walkers, broken-leg boots, crutches, moms and 
dads with babies in strollers, those with limited or no sight or hearing, 
the old and frail, the young and unaware. If your planetarium is not on 
the ground floor, you will need more than just exit corridors – think 
fire stairs, areas of refuge, emergency elevator operations. Think about 
ALL the people you have ever seen in your planetarium.

(Continues on next page)

Design Concepts
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 Comply with building codes.
The reason for building codes is to protect people (see Numbers 

1, 2, and 3 above). Over the past couple of decades, the Internation-
al Building Code (IBC) has been written to replace the myriad of 
previous codes about building design and construction. The best 
life safety experts, fire protection engineers, and construction 
and operations folks have worked diligently to write one univer-
sal code which incorporates the best knowledge and research 
about fires and life safety; it’s a code that everyone agrees they 
can accept. No more excuses that your local codes are unique. No 
more conflicting language. The IBC is being adopted worldwide, 
so join the smartest thinkers in the world. They want to help you 
protect your people in your planetarium. 

The people who work in your local building permitting agen-
cies and fire departments also want to help you protect your 
people (see Numbers 1, 2, and 3 above). If you are building a new 
planetarium, meet with them well in advance of that first design 
brief workshop. Include them as part of your design team. Get to 
know them. They are not your enemies; they may have children 
who will go to your planetarium. 

While yours might be the first planetarium building on which 
they have worked, their job is to learn about new building types 
and they will do their job better if you work with them to explain 
the uniqueness of a planetarium. 

As noted in earlier Outside Space chapters, it’s much easier to 
make changes in design rather than fail your building inspection, 
leaving you without a Certificate of Occupancy the day before 
your grand opening. If you are renovating an old building, or 
have a tight budget or an insane schedule, these building officials 
know how to interpret and apply the codes. They are intimate-
ly knowledgeable about the IBC, and will work with you if you 
work with them. Be positive, practical, and friendly with them. 
They are people too.

Remember: It’s fire and life safety
 Fire is just one of many emergency scenarios you should 

address. The same emergency building systems and operations 
need to work flawlessly under a variety of conditions. 

What if you lose power? That doesn’t mean you have to evac-
uate the building. But if a fire causes you to lose electricity, you 
need an emergency power backup system to make sure the exit 
lighting illuminates the way to get out and the sprinklers still 
work to put out the fire. Your air conditioning system needs to 
shut down, or perhaps use positive air pressure from the fans to 
keep the smoke away from the people.

What if you have an earthquake? You probably want to get 
people out of the building, but should that be the same route that 
you evacuate for a fire? Have you evaluated your escape plan for 
an earthquake scenario? Do you know what seismic zone you are 
in? If you have an old building, has it been evaluated for structur-
al integrity under modern building codes? 

What if you have a tornado? You certainly don’t want to evac-
uate the building. Do you have a safe shelter area inside your 
building? Is it big enough to hold your entire audience?

We live in unfortunate times. School shootings seemingly 
every week. Snipers at music concerts and theater performances. 
Bombers on commuter trains. Terrorists, power-hungry egomani-
acs, mentally ill people with weapons. Just as you should work with 
building code officials, positively talk with your security and public 
safety officers—they are experts, they will help you. Don’t despair; 
make the best plans you can to protect your people. 

So, you ask, how do we make a plan?
What to do TODAY, RIGHT NOW?
Put down this wonderful Planetarian magazine (Sharon will 

forgive you). Go to the hardware store and buy everything on the 
list that appears on the next page.

As always, here are several design diagrams of the most relevant concepts 
for Fire and Life Safety described above. Please use the concept diagrams 
in any way to help your project. And if you have cool ideas or images, 
please send them to us to share with all the IPS community. The whole set 
of diagrams are posted on the IPS website at http://www.ips-planetarium.
org/default.asp?page=2017DesignGuide.

Design Concepts
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Now do some writing
When you get back to your planetarium from the hardware store, sit 

down at your desk and write this:
Instructions script-What to do in an emergency. Write it down. 

Print 50 copies. Give them to everyone on your team. Put extra copies 
in your control booth and teacher’s podium. Read this script before 
every show. If you don’t know what to write, steal examples from 
best practices in other industries Do you know anywhere else where 
hundreds of people are crammed into round aluminum containers? 
Been on an airplane in the last 30 years? Do you listen to what the 
flight crew says before takeoff? 

 Point out the exits inside the dome. Explain where to go once you’re 
outside the dome. Explain how to get all the way out of the building. 
Tell teachers to take care of themselves first, and then help the school 
children. Get everyone in the audience to nod their heads that they 
understand—look them directly in the eye. If you have a 7-meter 
mobile planetarium with 50 school children inside, tell them you’re 
going to cut another hole in the dome to get them out in an emergen-
cy—it won’t deflate before everyone is out safely.

Now you can go back and read the next article in Planetarian.
 

What to do tomorrow?
Know your building. Find the emergency evacuation drawings for 

your building. If you don’t have any, draw them yourself. Print copies. 
Stick them on the walls. Hand them out. Walk the routes yourself.

Clean out your old stuff. Make sure the emergency routes are clear. 
Throw away those exhibits from the last eclipse. Get the holiday deco-
rations out of the fire stairwell. If you can’t part with those 35 mm 
slides in carousels from 1969, rent a storage unit offsite. You know what 
I’m talking about.

Keep your electrical connections tight. Get rid of those four over-
loaded frayed power strips you have chained together running under 
the carpet. You know what I’m talking about.

Watch out for special events. Going to have a popcorn machine 
cart for this weekend’s science fair? Since you haven’t had time to clean 
out your stuff, you couldn’t find a place for those 4-liter plastic contain-
ers of cooking oil, except under the projectors, which are connected to 
the four frayed power strips? You know what I’m talking about.

Comprehensive emergency plan. Write down a plan for all types 
of emergencies for your staff. Meet with everyone. Make sure they 
know what to do when there is not a show going on. 

Get extra team members. Have at least two of your staff inside the 
dome every show, and maybe another team member outside the door. 
Don’t do everything by yourself.

Want to comply, and go above and beyond?
Get professional advice. Hire a fire protection engineer. Hire a 

mechanical engineer. Hire an architect. Have them analyze your build-
ing, your operation, your systems. Have them write a set of recom-
mendations for improvements. Give copies of that analysis and 
recommendations to your boss, your museum director, your school 
board superintendent, your board of directors, your dean. Implement 
the recommendations as fast as you can. If they say “well there’s no 
money, but we will put the improvements in the budget for next 
year,” give them a copy of this article. Try to scare the hell out of them, 
just as I am hopefully doing to you by writing this article.

For evacuation, there are five fundamentals, identified below first 
with the building code/engineering term, followed by a simple lay-
person’s explanation. To help you understand even better, please refer 
to the diagrams in the Design Concepts section of this article.

Two means of egress. This means two exit doors from the dome, 
leading to two separate routes of escape. One route should lead direct-
ly out of the building.

Doors open in the direction of travel. This means doors should 
open outward away from the dome. If there is a stampede, you don’t 
want the doors to swing inward and unopenable against the crush of 
people.

Panic hardware. This means you push on a panic bar mounted on 
the door, and the door opens. No knobs, no levers, no door locks, no 
chains and padlocks, no dead bolts.

Areas of refuge. This means a safe space for wheelchairs, or people 
who can’t run fast enough, or who have to take the elevator. They need 
a protected place until a staff member or the fire department comes to 
help get them out.

Fire-rated corridors and stairs. This means once someone gets 
inside a rated space, the fire can’t reach them for a certain length of 
time because the walls, floors, and ceiling won’t burn. The rating is 
identified by a number of hours, so a three-hour corridor is safe inside 
for three hours. The ratings are determined by the number of people in 
any given space, and what functions are around to it. So, if a commer-
cial kitchen or boiler room is next to your dome, and your dome 

12 fire extinguishers. General purpose (type ABC) for multiple types 
of fires. Gaseous so you can spray at a fire that’s 3 to 5 meters away 
from you. Lightweight enough so a 10-year old child can operate 
it. Put them everywhere, in your dome, in your control booth, in 
your work area, behind the dome. Keep them visible and easy to 
grab.

12 emergency flashlights. Hand-held. Rechargeable. Bright enough 
so a single flashlight can illuminate most of your dome. Put them 
next to your fire extinguishers.

12 emergency exit signs. Hopefully, you already have real ones, illu-
minated and linked to the emergency power system. I like the 
green ones best: green means go, and red signs may not be visible 
is there are flames. If you don’t have exit signs, buy some at the 
hardware store and place them along the entire emergency exit 
path out of your dome. 

If you have a mobile planetarium, get glow-in-the-dark signs (thank 
you Zee Dinally for that idea). If you can’t find these signs in the 
store, make your own. Put two signs at each point, one up high 

that’s visible if there’s no smoke. But put another one down at 
floor level, because if smoke has filled the space, the only way to 
evacuate may be by crawling out on the floor, where there might 
be remaining oxygen.

2 rope lights. Hopefully, you already have real lights in your floor. 
If not, get two rope lights and put them on the floor inside your 
dome. Each one should long enough to go from the last seat in 
dome to both exit doors in your dome. String multiple lights 
together if you can’t find ones that are long enough. Connect 
them to the emergency power system or get a battery backup.

If you have a mobile planetarium, also buy these:
12 matte knives. (also called utility knives, box cutters, razors) 

Retractable so you can carry two in your pockets, every time you 
give a show. Put two in your mobile kit. Give two to everyone on 
your team. Put two in your car. Yes, in an emergency, if you don’t 
have time, your directive is to cut and slash your way out of the 
dome. Fabric is replaceable. School children are not.

Your safety shopping list

(Continues on page 96)
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A Different Point of View             
Ron Walker
The Star Barn Planetarium
P.O. Box 161
Cave Creek, Arizona 85327-0161
thestarbarn@gmail.com

You’re invited to a one-of-a-kind conference

It is now official. The first (and probably last) “Amateur Home Plan-
etarium Conference” will happen at my Star Barn March 24-26, 2020. 
This is interesting, as it will happen just a couple of weeks after the 
International Day of Planetariums, which is March 8. Unlike the big 
to-dos, there will be no charge to attend, but, like the big events, “plane-
tarium ale” will flow. If I open the keg for the 8th, one wonders if it will 
last the two plus weeks to the 26th.

If any of you happen to be sunning in Arizona around this time, 
drop a line so I know how many doughnut holes to get and come on 
by. You can get an idea of how we work with absolutely no budget or 
education at all.

As has become the norm, I will force upon you another of the spec-
tacular arias from the (rock) Opera “Beyond The Sixth Magnitude,” 
copyright Gareron Music, used with permission. (I’m beginning to 
think this might just become a cycle of poems, which would save 
a lot of work with both melody and orchestration, kind of hard for 
someone without musical knowledge or talent.) 

 
The Amateur Planetarian
If you ain’t got the letters, you can’t got the job,
but I’ll never ever, any day, call you a snob.
Teaching to the masses requires a degree,
so what do we do when we don’t pay the fee.
 
We are the folks who still want to play,
with the projectors but without any pay.
People will come to look at the stars,
or even a planet like red little Mars.
 
We do it for fun and the joy that it brings,
and so many other smiles and things.
We are the champions of our little group,
and no one will make us jump through any hoops.

Some of us work with repairing used parts,
while some of us build straight from the heart.
Drilling and punching thousands of holes,
keeps us in top shape body and soul.

But no matter how it’s done,
we can now have some fun.
And the people that come to our shows,
don’t care how it’s done, well I suppose.
 
I know that is not what you really wanted,
but it’s what came out when I just started.
I will give this a bit more of my time,
and see if I can get more words to rhyme.

The last verse was actually just a comment to another person about 
the content of the verse and if it would fit a song in proper timing or 

cadence or whatever music people call it. Well, it was thought to be 
part of the work so who am I to say no?

I’m now thinking of doing some extreme close-up videos (sorry, 
“digital acquisition”) of the inner workings of optical/mechanical star 
projectors for a pre-show for the 100th year of the planetarium projec-
tor. What is everyone else doing?

It is interesting the comments one gets from people who have sat 
through one of my shows for the first time. After the stampede of folks 
rushing out as fast as possible into the blinding sunlight, a few stay 
behind for whatever reasons and engage in conversation. Now, I’m not 
one to toot his own horn (why not, no one else will, so toot, TOOT), but 
I find them most gratifying. 

There are always questions about how the projector works and if 
there are UFOs flying around at night, but I received (for the third time, 
no less) a comment that tends to stop me in my tracks. It goes some-
thing like this, “I have been to a lot of planetariums all over the world/
U.S. But you have put things in words that I can understand.” 

Not one to pop anyone’s bubble, but I do that more for my sake than 
theirs; I’m not sure I really understand a lot of the science so I revert to 
my own level of understanding and it appears to go over well.

The point of all this is that visitors are people, just like us, and people 
hate to be talked down to. Conversation is more fun then a lecture, but 
what do I know.

Anyway, on to more entertaining things.

Keith’s captured quips, chapter nine
“Do you like being a scintist? Because if it is fun I would like to be a 

scintist when I grow up. And if I am not dead I will be a officer.”
“Thank you for the movie it was cool by putting the stars on the 

seling it was the coolest thing Id ever seen because Id never seen a 
thing that could put the stars on the seling and it was cool watching it. 
How come it has to be called a plantetaran? Why couldnt it be called 
the moon lander or something? But I like it platerein it sounds better 
that way. Do you think youll have any more idieas? Like making the 
thedeater move? Or something like that. Id like making the thedeater 
move it will be awsome to make it move.”

“...and I wish I could go there again because I like the show a lot and I 
wish when I get bigger I could be just like you.” (Aww...)

“When the stars moved it felt like the stars were moving.”
“I like how it looked like you were in the sky. I just wanted to get up 

and tuch the sky to see how it fels.”
(Few of you have any idea of how hard it is to type the words the 

way they are spelled.)

Ten years ago
December 2009: As I glance through Vol. 37, No. 4 I am reminded 

of one of the reasons I went with the quaint and supposedly outdat-
ed optical mechanical projection system: the cost of fulldome shows. 
There is, of course, the nostalgia factor, because that big dumbbell in 
the center of the room certainly captures the minds of the visitors and 

(Continues on page 94)
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keeps them from looking at the other dumbbell in the room. 
But, more importantly, I get dry mouth just looking at a one year 

license for one show costing more then my building, dome, projec-
tor, 5.1 sound system, air conditioning, and heating; in short, the entire 
turnkey operation. Am I complaining? Certainly not, because if not for 
fulldome, I wouldn’t have been able to do what I’ve done.

Ka Chun Yu starts the issue with the use of “Digital Planetariums 
for Geology and Geography Education” and investigates if the dome 
venue adds to the educational experience. Well, that’s an easy answer. 
From the first time I saw Cinerama in 1962 I can tell you “visual and 
audio impact” does most everything better. As one visitor wrote, “It’s 
like Imax and Google Earth!” Basically the class was an experience and 
not just a lecture.

Judith Rubin asked us “Can Small Planetariums Produce Their Own 
Fulldome Digital Content?” If one has the tools, one can do anything. 
She quotes David McConville at the Elumenati’s Noosphereic Research, 
as saying “I find it interesting that with this new, interactive, real-time 
3D digital projection, it is returning us to a situation very similar to 
the way planetariums were run in the 1920’s, only now we can simu-
late flying away from the surface of the 
Earth.” At the time making shows took 
a little over thirty hours per finished 
program minute. 

Twenty-five years ago
December, 1994: I will start with 

Planetechnica, a quarterly column by 
Richard McColman of the Morehead 
Planetarium. While this is technolo-
gy from a quarter century ago for most 
of you, it is inexpensive and reliable 
technology for me. This issue he talks 
about “Dimmer-Driven DC Motors.” 
The dimmers they’re talking about 
are the wall electronic dimmers we 
all know and don’t love. Rather then 
dropping the voltage, these devices 
just cut the time that the full voltage is 
applied to the output. While this works with incandescent light bulbs, 
it just doesn’t work with many other things. (It’s not so hot with light 
bulbs, either, as when the bulb is at the dim end where we need it most 
it tends to dim in small jerks.) I like to use an old-fashion Variac trans-
former for a smooth voltage change.

Norman Sperling asked the question “Was the Loch Ness Monster 
an Aurora?” I personally think it was the hard work of talented people 
that has made Loch Ness what it is today. Perhaps the aurora brought 
the inspiration to make the new and improved Larry Cat In Space, but 
what do I know. 

Oh, wait, he’s talking about the Loch Ness Monster. Sorry.
You might think we’re talking about a reflection of the aurora on 

the waters of the loch. Well, as usual, it was cloudy, so what did they 
see, then? It appears that there was quite a bit of induced power in the 
various wires hanging around and this power generated some false 
positives in the sonar readings of the loch. Yes, they were taking sonar 
readings to capture the monster swimming by under the water, so yes, 
it appears that the aurora was responsible for seeing the Loch Ness 
Monster on that particular night. 

Sounds like a great idea for a show and there’s only one company to 
produce it.

In Gibbous Gazette, Donna Pierce announces that Donald S. Hall was 
named “Planetarian of the Year.”

In Forum, Steve Tidey asked the question, “Are planetarians in 
danger of losing their creative edge by purchasing pre-packaged 
shows?” One of the best responses that I read came from Harry Ford 
of the Greenwich Planetarium: “The presenter must be a knowledge-
able astronomer, professional or amateur, or be prepared to learn. 
The communication skills developed by the lecturer might be more 
precious for an audience in our day and age then even a doctorate.” I 
guess I have a chance after all.

Forty-five years ago
December 1974: Theodore V. Smith asked shares “The Effectiveness 

of Constellation Figures,” research he did with fourth and fifth graders 
in a private school. Smith quotes from H. A. Rey’s The Stars: A New Way 
to See Them to point out that the word “constellation” in “all German-
ic languages but English” is literally “star picture.”1 

People love to see the images of people and animals projected around 
the stars that represent them. Purists believe that images should never 

be used as there are no outlines in the 
real sky. What fun is that, I ask, as the 
planetarium sky is like a big map with 
whatever overlays are required to help 
the viewer to visualize what is to be 
seen in the real sky. This is especial-
ly true today as no one wants to read 
anything anymore so we are forced 
into showing pictures. Did I mention 
that it’s more fun to do it that way?

On the other end of the spectrum 
there are those that believe that only 
pictures in the proper place be seen 
with no stars at all. Sorry, I can’t see 
(pun intended) how that would work. I 
sometimes combine a late star program 
with outside viewing and when the 
viewers have seen the image over the 
stars, they have an easier time finding 

the constellations in the real night sky.
According to Smith, after instruction in a planetarium of a constella-

tion with just the star field and then, with a second group, of the same 
constellation with a constellation overlay, it appears that there is virtu-
ally no difference between the two groups when ask to identify the 
constellation in a paper and pencil test.

For those of you who do not appreciate my attempts at prose, note 
that way back in the seventies Jeanne Bishop set the precedent with:

The Exobiologist2

What’s an Exobiologist? . . .
He studies what may or may not exist.

He is oft-inclined to meditate
On complex chains which replicate,
And perform their choreography
In states of reversed entropy,

Stressed and strained by natural selection
In order to achieve perfection

1 It is true that “star picture” does translate to the words that Rey points out 
(Swedish, stjärnbild; German, stenbild; and Norwegian, stjernebilde), but 
“constellation” also exists in these languages (Swedish, konstellation; German, 
konstellation; and Norwegian, konstellasjon.) –Ed.
2 Reprinted with permission, International Planetarium Society, Fall/Winter 1974, 
p. 83.

After 40 years as a commercial, industrial, and feature film maker, for Ron 
Walker controlling the universe in his "Star Barn Planetarium" was a natural 
step forward. He reports that surprisingly, viewers actually enjoy his 
shows, which unfortunately forces him to write new ones between naps.

 “The presenter must be a
knowledgeable astronomer,

professional or amateur, or be
prepared to learn. The communica-
tion skills developed by the lecturer 
might be more precious for an audi-
ence in our day and age then even a

doctorate.”
Harry Ford, December 1994

(Continues on page 97)
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the Galileum opened its doors to the general public. The planetarium 
and its team passed their baptism of fire on that day, with more than 
2,000 persons visiting.

Since then, the Galileum has been presenting a wide range of 
programs, up to 15 public programs each week, and numerous addi-
tional shows for schools and other groups. 

In April 2020, the Galileum will host the annual conference of the 
Society of German-speaking Planetariums (GDP) and the team is very 
much looking forward to present the Galileum and its programs to all 
planetarium colleagues.

Lower Saxony. While there is not yet a planetarium in the city of 
Göttingen, the association working towards that goal now celebrat-
ed its 25th anniversary. Göttingen is one of the major hubs of German 
astrophysics research, and in 1994 a group of astrophysicists founded 
the Förderkreis Planetarium Göttingen society and started working 
towards the construction of a planetarium. 

Chairman Thomas Langbein recounts: “In the first few years, many 
scientists did not fully believe in our idea to inspire the general public 
through planetarium presentations. Many university professors were 
convinced that hardly anyone would understand their research results. 
That is completely different today. Now many research projects have a 
budget for public relations work. Our society made its contributions to 
this change of heart through many actions.”

The society organized information booths, major information 
events, and a lecture series. They also built a solar system path, repre-
senting the sun and its planets, in Göttingen on a scale of 1:2 billion. 
Today, the society has 170 members supporting the vision to construct 
a planetarium in Göttingen.

The society had been close to realizing its vision in 2005, but support 
of the university was withdrawn at the last moment before construc-
tion work for the planetarium could begin in a decommissioned 
university building. As an intermediate solution, a small planetarium 
with a 6m dome was inaugurated in a nearby village. 

But hope is strong to finally achieve the society’s goal in the near 
future: During the anniversary event, a leading German federal politi-
cian as well as local officials indicated their support for a planetarium to 
be included in plans of a new university museum, Forum Wissen, that 
will be constructed in Göttingen in the coming years.   I

(International, continued from page 70)

capacity is 100 people, your walls, floors and ceiling may have a higher 
rating than if your dome was next to your office and your capacity was 
only 35 people. Your exit doors and areas of refuge should also have the 
same rating as your corridors and stairs.

The three basic components
For the Fire and Life Safety building system specifically, there are 

three basic components: detection, annunciation, and suppression. 
Please also refer to the diagrams below in the Design Concepts.

Detection. This component of the Fire and Life Safety system 
continuously monitors for fire, 24x7. Install multiple detectors for 
smoke and combustion. Fires emit heat and gases before there are any 
flames. The earlier you detect a fire, the more time you have to evac-
uate.

Annunciation. This component of the system warns your people 
to get out, as fast as possible, at a minimum with audible alarms. 
Claxon horns, bells, or buzzers work for most people. But strobe lights 
are needed for those folks who have limited or no hearing ability; your 
entire audience should be able to see the strobe lights go off. Loud 
speakers allow you to give the audience instructions in an emergency, 
or to let people know everything is ok if there is a false alarm.

Suppression. This component is another big word for automatic 
sprinklers. In other building types, there can be gaseous systems which 

take all the oxygen out of the space, but those systems are not appro-
priate for planetariums. If you want to be state-of-the-art, go for a mist 
system. Forget traditional sprinkler water systems inside the planetari-
um dome. You will still want a water system above the dome, in your 
exit corridors and stairs, and in your support spaces, particularly if a 
water sprinkler system is what’s in the rest of your building. However, 
mist systems are becoming widely accepted and are being installed in 
museums and assembly spaces all over the world. They have better 
suppression performance and work faster than water systems. They use 
less water and energy, so you’re also reducing your carbon footprint 
and helping keep our water in the glaciers and ice shelves.

Really think hard about the exit doors and cove in your planetari-
um. With a well-designed cove, you can have a state-of-the-art Fire and 
Life Safety system, and still have a great dome experience, even with 
those 13 projectors blinding you as they shoot light into your dome, 
into your inside space. 

In the next Planetarian installment 
As noted above in this quarter’s article, Fire and Life Safety is the first 

critical topic we should address immediately. The next two install-
ments will address Accessibility and Indoor Air Quality. We will 
return to the description of the typical building sequence process later 
in 2020. Act radical. Be safe. Protect your people.   I

GDP. Behind the console at the Galileum. Courtesy of Walter-Horn-Gesell-
schaft.

(Outside Space, continued from page 91)
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(A Different Point of View, continued from page 94)

with a gibbous moon nearby and under first magnitude skies. 
The RGB image was made with no moon and fourth magnitude 

skies. Each image used the same telescope and mount, although the 
cameras were different. The RGB image was created with a single shot 
color camera with exposures and total integration much the same as 
the narrow band image and processed using the same software. Yet the 
increased detail in the false color image is very apparent. Not only do 
the filters provide the ability to image in bright skies, they provide a 
more detailed image and scientifically more relevant. 

Given the importance in using the filters on emission nebula, there 
are problems. Not all deep sky objects respond to the filters in the 
same way. Galaxies provide some additional detail using Hɑ when 
combined with standard RGB colors. O III and S II provide little to no 
benefit over standard RGB. 

Star clusters, both globular and open, don’t respond with any 
enhancement beyond standard RGB. Yet if there is any atomic hydro-
gen floating around near these stars, additional detail will easily appear 
using the narrow band filters, open clusters only.

Being almost exclusive to nebulosity or a few other phenomena, 
narrow band imaging is not without drawbacks. These filters appear 
dense when held up to a light, making finding and focusing objects 
a challenge. To solve this issue a special luminosity filter is required 
which is has the same focus point as the filters, called parfocal. The 
luminosity filter is clear, allowing easy object locating and focusing. 

Since the filters are dense, this is another issue and requires much 
longer exposures. This is because they allow such narrow frequency 
of light to pass through. These exposures can be two to three times 
longer than images made without the filters. The longer the exposure 
and the more exposures required means a mount that must continue 
to provide tracking/guiding well enough so the stars remain pinpoints 
both during the exposure and throughout the complete imaging 
session! 

The procedure of using narrow band filters for imaging the deep 
sky has opened up astrophotography to anyone willing to take the 
time and spend the money necessary to assemble an imaging plat-
form. Good quality filters that are parfocal are not cheap. Yet, when 
coupled with a good mount, a decent telescope and camera, along 
with other necessary equipment, it will provide you and your 
guests the ability to experience the real sky as never before through 
narrow band astrophotography.      I

days when we naively thought that there were only 32 moons in the 
entire solar system. Now we know that Saturn, alone, has at least 62 
moons. 

Enceladus orbits Saturn between Mimas and Tethys. Although it is 
a billion miles from Earth, we know much about this most remark-
able and enigmatic satellite. Its crust displays regions of grooved 

terrain, as well as bright smoother parts 
likely repaved by its own subsurface 
ocean. Like a vain magician, Enceladus 
adorns itself with a fashionably reflec-
tive albedo by using the geyser-like jets 
from its own south pole. 

Near the end of the Cassini mission, 
scientists gathered in Boulder, Colorado 
to discuss its findings related to “Ence-
ladus and the Icy Moons of Saturn.” 
One outcome was this extensive and 
marvelous volume. Five major editors 
worked with 84 collaborating authors 
to mine and explain the data from 
Cassini’s 13-year mission. 

Most of the authors who have contributed to this volume have 
been active in Saturn system science for decades. They understand the 
chemical, physical, and geologic processes occurring on and within the 
mid-sized icy satellites of Saturn. They explain them very well. 

This indexed, 175-page hard cover is divided into 22 chapters, begin-
ning with the discovery of Enceladus by William Herschel in l789. 
The plume, surface composition, and the detailed interactions with 
Saturn’s E-ring, as well as its planetary magneto-sphere, are beautiful-
ly described. 

Several types and sizes of “Saturn’s Moon Family” are also delineat-
ed, including the small and amazing irregular ones. The astrobiologi-
cal potential revealed in the last section of this book is truly amazing. 
Just “imagine” that Enceladus has an unfrozen interior ocean, the size 
of Lake Superior, which ejects salty geysers replete with all the requisite 
chemicals essential for a wide range of microorganisms. 

Future missions can refine our understanding of this habitabili-
ty. Further, Enceladus may inform us about the nature of the origin 
of life in general, as well as the prevalence of habitable environ-
ments throughout the universe. We are not kids any more.  I

(How we do it, continued from page 79) (Book Reviews, continued from page 86)

For certain astro-eco niches
And evasions of micro-molecular snitches.

Although he thinks that sheer statistics
Show there’s life ‘round other stars,
Constraints of our earth-bound logistics
Direct attention first to Mars.

There, with dandy little scoop
He’ll serve up super “chicken soup”
To dry and rusty Chryse turfs
And see if there’s some life like Earth’s.

(We hope it would be found delicious—
not disastrously pernicious!)

And then he’ll add some CO2

To see if there’s a gaseous clue
For life which is on Mars unique
With biochemistry that’s “Greek.”

Perhaps unlike terrestrial cells
Whose nuclei acids twirl in L’s,
Mars “DNA” is dextro-rotary
With right-handed aminoiacid coterie.

In July of our Bicentennial year,
Viking, we hope, will make it clear,
What up to then remains unknown:
Are we, or are we not, — alone?

Jeanne Bishop

At least I’m in good company!  I

“As a young boy growing up in rural 
India, most of what I knew of the 

world was what I could see around 
me. But each night, I would look at the 
moon-it was impossibly far away, yet 

it held a special attraction because 
it allowed me to dream beyond my 

village and country, and think about 
the rest of the world and space.

-Naveen Jain, 
business executive, entrepreneur

and the founder and 
former CEO of InfoSpace
(www.brainyquote.com)
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Tributes                                                                                        
Mike Reynolds, 1954-2019

Dr. Michael D. Reynolds (Dr. Mike 
to his students), died of cardiac arrest 
at his home on October 15. Retired 
executive director of the Chabot 
Space and Science Center in Oakland, 
California, and former director of the 
Brest Planetarium in Jacksonville, 
Florida, he had recently retired from 
his positions of dean and professor of 
astronomy from Florida State College.

Born March 30, 1954, he grew  up 
in Jacksonville. He received his bach-
elor’s degree in natural science from 
Thomas Edison State College in 
Trenton, New Jersey, and his master’s 
from the University of North Florida. He earned his doctorate in 
science education and astronomy from the University of Florida in 
Gainesville.

He began his career as a physics and chemistry teacher at Duncan 
U. Fletcher High School in Jacksonville (his alma mater), receiving 
the Florida Teacher of the Year award in 1986. A year earlier he was 
selected as one of the leading candidates for the NASA Teacher in 
Space Project; he was present at the Kennedy Space Center when the 
Space Shuttle Challenger carrying teacher Christa McAuliffe explod-
ed shortly after takeoff on January 28, 1986.

He left his teaching job after the disaster and became the Christa 
McAuliffe Ambassador for Education, a position created after the 
disaster by the Florida Department of Education and NASA. He later 
became planetarium director (1988-91) at the Jacksonville Museum 
of Science & History’s Brest Planetarium and presided over the 
opening of its new 60-ft dome.

His outreach continued through the Astronomical League’s 
Outreach Award Program, which he helped to create and for which 
he served as national coordinator until 2015. He was a NASA Solar 
System Ambassador.

He became executive director of the Chabot Space and Science 
Center in 1991, where he oversaw the construction of the new facil-
ity that opened in 2000 and was named foundation president from 
2002-03 and executive director emeritus in 2003.

Among his many memberships and awards, he was a Fellow of 
the Royal Astronomical Society, a member of the American Astro-
nomical Society, the Antique Telescope Society, and recipient of 
the Astronomical League’s Peltier Award and the Western Amateur 
Astronomers’ G. Bruce Blair Award.

An avid meteorite collector and eclipse chaser, he wrote several  
books (Binocular Stargazing in 2003, Falling Stars in 2000, and Observe 
Eclipses in 1995, and was a corresponding editor for Astronomy maga-
zine.

Mike is survived by his wife, Debbie, and his children Jeremy and 
Aimee.

Memorial services were held in Florida.   I

Mike Reynolds
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Planetarians’ Calendar of Events                                                      
Compiled by Loris Ramponi - osservatorio@serafinozani.it

2 0 1 9 - International Year of the Periodic Table

31 December. Deadline for the contest “A week in United States.” 
For information and application requirements go to: www.
ips-planetarium.org/page/WeekinUS

31 December. Deadline of the prize “Page of stars”. Contact: Susan 
Reynolds Button, sbuttonq2c@gmail.com www.ips-planetarium.
org/page/pagesofstars

2 0 2 0 - International Year of Plant Health
8 March. International Day of Planetariums, public initiatives between 

7 and 8 March. https://www.ips-planetarium.org/page/IDP 
26 March. Deadline of PlanIt Prize for an original video production, 

organized each year by Italian Association of Planetaria (PlanIt), 
Italy. The prize is open to everyone. First prize 500 euro. www.plan-
etari.org 

25-27 April 2020. Gesellschaft Deutschsprachiger Planetarien e.V. 
(GDP), Annual Meeting of the German-speaking Planetaria, Solingen 
Planetarium, Germany. www.gdp-planetarium.org

18 May. International Museums Day, http://icom.museum 
18-19 June. IPS Fulldome Festival, Edmonton, Alberta, Canada.
21-25 June. 25th International Planetarium Society Conference, Tellus 

World of Science, Edmonton, Alberta, Canada. www.ips-planetarium.
org, www.ips2020.twose.ca 

For corrections and new information for the Calendar of Events, please 
send a message to Loris Ramponi at osservatorio@serafinozani.it. More 
details about several of these upcoming events is included in the Inter-
national News column in this issue. The most up-to-date information 
also is available online in the IPS Calendar of Events at www.ips-plan-
etarium.org
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Planetarians’ Calendar of Events                                                      
Compiled by Loris Ramponi - osservatorio@serafinozani.it

2 0 1 9 - International Year of the Periodic 
Table

31 December. Deadline for the contest “A Week in the United 
States.” For information and application requirements go 
to: www.ips-planetarium.org/page/WeekinUS

31 December. Deadline for the contest "A Week with the 
GDP." www.ips-planetarium.org/page/Weekwithgdp

31 December. Deadline of the prize “Page of stars”. Contact: 
Susan Reynolds Button, sbuttonq2c@gmail.com, www.
ips-planetarium.org/page/pagesofstars

2 0 2 0 - International Year of Plant Health
8-9 February 2020. Dome Under Festival. The Melbourne 

Planetarium is hosting a stand-alone Fulldome Film 
Festival for the first time ever in Australia, Melbourne 
Planetarium, Melbourne, Victoria, Australia. Go to 
museumsvictoria.com.au/scienceworks/domeunder-
festival/ for details. 

10-11 February 2020. Australasian Planetarium Society 
(APS), Annual Conference, Melbourne Planetarium, 
Melbourne, Victoria, Australia.

8 March. International Day of Planetariums, public 
initiatives between 7 and 8 March. https://www.
ips-planetarium.org/page/IDP 

29 March. DATE CHANGE FOR Deadline of PlanIt Prize for 
an original video production, organized each year by 
Italian Association of Planetaria (PlanIt), Italy. The prize 
is open to everyone. First prize 500 euro. www.planetari.
org 

22 April 2020.  Earth Day 2020, the 50th anniversary of 
the first Earth Day. The planetariums are invited to 
collaborate. Earthday.org     Contact: Lara Calkivik,  
Calkivik@earthday.org

24-26 April. Italian Association of Planetaria (PlanIt), 
Annual conference, Florence Planetarium, Italy. 

Contact: osservatorio@serafinozani.it;     www.planetari.org
25-27 April 2020. Gesellschaft Deutschsprachiger Planetar-

ien e.V. (GDP), annual meeting of the German-speaking 
Planetaria, Galileum Planetarium, Solingen, Germany. 
www.gdp-planetarium.org

13-16 May 2020. Jena FullDome Festival, Zeiss-Planetarium,  
Jena, Germany; www.planetarium-jena.de, www.
fulldome-festival.de

15-17 May 2020. Association of French Speaking 
Planetariums (APLF), national meeting, Cap de la Hague-
Planétarium de Ludiver, France.   www.aplf-planetariums.
org

18 May. International Museums Day, http://icom.museum 
2-6 June 2020. Conference of Southeastern Planetarium 

Association (SEPA), Hallstrom Planetarium, Indian River, 
State College,Fort Pierce, Florida, USA. www.sepadomes.
org

3-5 June 2020. IPS Fulldome Festival Brno, Brno Observa-
tory and Planetarium, Brno, Czech Republic. www.full-
domefestivalbrno.com

18-19 June. IPS Fulldome Festival, Edmonton, Alberta, 
Canada.

21-25 June. 25th International Planetarium Society Confer-
ence, Tellus World of Science, Edmonton, Alberta, 
Canada. www.ips-planetarium.org, www.ips2020.twose.
ca 

September. British Association of Planetaria (BAP) Annual 
Conference.

4-10 October. World Space Week. https://www.
worldspaceweek.org/events/ 

5 October. Astronomy Day, www.astroleague.org 
18-20 December 2020. Workshop & Conferenze of small 

mobile digital planetariums, Planetarium de Marseille, 
France.   www.lss-planetariums.info

31 December. Deadline for the contest “A week in United 
States.” For information and application requirements go 
to: www.ips-planetarium.org/page/WeekinUS 

31 December. Deadline for the contest "A Week with the 
GDP." www.ips-planetarium.org/page/Weekwithgdp

31 December. Deadline of the prize “Page of Stars.” Contact: 
Susan Reynolds Button, sbuttonq2c@gmail.com

www.ips-planetarium.org/?page=pagesofstars

2 0 2 1 - International Year of Peace and Trust

June 22-26, joint SEPA/MAPS/
WAC conference at the Bays 
Mountain Park & Planetarium 
in Kingsport, Tennessee. The 
conference site and hotel is the 
MeadowView Marriott. The 
theme is “It Takes a Universe,” 
to celebrate the diversity of 
skills within the planetarium 
field by highlighting the plan-
etarian, the artist, the astrono-
my educator, and the student 
who will fill these rolls in the 
near future. A Mini-LIPS event 
is being planned. Details will 
be released summer 2020. 
If you have any questions, 
please contact Adam Thanz: 
AdamThanz@KingsportTN.
gov.

For corrections and new information for the Calendar of 
Events, please send a message to Loris Ramponi at osserva-
torio@serafinozani.it. More details about several of these 
upcoming events is included in the International News 
column in this issue. The most up-to-date information also 
is available online in the IPS Calendar of Events at www.ips-
planetarium.org

2021 SEPA/MAPS/WAC 
conference artwork;
courtesy Cassy Rose
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Ah, the questions you hear again and again

It takes a lot of Moon Pies to celebrate a 50th anni-
versary. Student planetarium operators Eva Liu and 
Jessica Botts at Fernbank Science Center helped 
distribute them during the 20 July event.

Long-time Strasenburgh planetarian 
Steve Fentress mentioned recently that 
he’s trying to edit a script for a show he 
wrote years ago. “I think it was written in 
Claris Works, which seemed a good idea 
at the time. Now the formatting charac-
ters keep coming up like roaches from 
under the floorboards.”

If you’ve seated school groups in 
your planetarium, you’ve heard these 
comments from students. A few favorites:

“I remember you! Remember me? Last 
year? First grade? Mrs. Banner’s class?” 
(Literally thousands of students have 
come through since then. Perhaps the 
most diplomatic reply would be, “Wow! 
Thank you for visiting again!”) 

“I’m a child of Thanos.” (Referencing a 
Marvel comic villain.) (And yes, he was.)

“Are we in space?” (Um. Yes?)
“Would the Earth be okay if all the people were gone?” (“Better than 

it is now.”) (“The plants and animals would be fine.”)
“Didn’t you come last year? We did that thing with the little people 

in the street. It was about pollution.” (Referencing a classroom visit 
from last year’s third grade program. Different lesson, same instructor.)

The Onion, an online humor site, bills itself as “America’s Finest News 
Source.” One of my favorite headlines: Hubble Space Kaleidoscope 
reveals the universe looking all crazy.

Brooke Grubb has assembled her favorite science humor at https://
www.pinterest.com/delawarebrookie/geek-astronomy-humor/. Here’s 
a sampling:

 “Number of Miss Universe titles—Earth: 62, Universe 0. Are you even 
TRYING, Universe?”

“One day on Mercury lasts about 1408 hours. Same as one Monday 
on Earth.”

“Along with ‘Anti-Matter’ and ‘Dark Matter’ we’ve discov-
ered ‘Doesn’t Matter,’ which has no effect on the universe 
whatsoever.”

“Venus doesn’t have a moon, but it does have a laser tag and 
two indoor mini-golf centers.” (from tootruefunfacts)

The science building is on fire:
And from sevenplasticglasses-blog:
The science buildings on campus are on fire because: 
Chemistry—when is it not?
Physics—a regular sort of lab accident
Astronomy—a system of lenses and mirrors arranged to 

reflect the sun’s rays
Biology—something went very, very wrong
Marine Biology—something went very, very, very, very, 

very, very, wrong…poor fish
Computer Science—the all-important fans failed
Geology—what rocks did you lick?

From punstars:
“Orion’s belt is a big waist of space.” “Terrible joke. Only three stars.”
AstroBob (https://astrobob.areavoices.com) notes:
“Astronomers say the universe is finite, which is a comforting 

thought for those people who can’t remember where they leave 
things.”

“The speed of time is one second per second.”
“Heisenberg is out for a drive when he’s stopped for speeding. The 

policeman says “Do you know how fast you were going?” Heisenberg 
says “No, but I know where I am.”

Dr. William Keel teaches astronomy and physics at the University 
of Alabama. He shares some of the “strange things” from his students.

During lunar eclipses, the moon travels around the sun preventing 
light to the Earth. During solar eclipses, the Earth travels around the 
moon.

The Earth’s surface is closer to the moon than it is to the center of 
the Earth.

The star starts out by being formed by 
gravity pushing being pushed back.

Helium has no insulation, so therefore it 
radiates off the star and causes it to swell.

Some 200 years ago, X-ray astronomy was 
used to obtain temperatures of the atmosphere 
at many different altitudes. 

Asteriods are minor planets that orbit the 
sun like a planet in the area of the solar system 
called the astriod belt.

The incredible fascination with the Milky 
Way has become so great that poets have even 
written poems about it.    I

If you’re unfamiliar with the online Xkcd cartoon, check it out at xkcd.com. The cartoons are science-nerd 
worthy and funny. Mousing over a cartoon reveals a tag line from the artist. The illustration for this column 
(which you can mouse over, but it won’t work), titled Night Sky, reveals “There’s a mountain lion nearby but 
it didn’t notice you because it’s reading Facebook.”
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