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In Front of the Console

Sharon Shanks
484 Canterbury Lane
Boardman, Ohio 44512 USA
+1 330-783-9341
sharon.shanks@gmail.com

Were you watching when humans walked on the moon?
On July 20, 1969, one event united people around the
world. It was a moment of anticipation as one person took
cautious steps down a ladder and became the first human
to step upon the dusty surface of the moon.
Now, 50 years later, planetariums are gearing up to unite
the globe again as we help a new generation of viewers to
appreciate this achievement, and help the generation that
watched the landing as it happened remember the excitement.
Our domes are the perfect settings to celebrate this
anniversary, and as you read through this issue you will
see that many are already preparing shows and activities. Planetarian will be happy to share your work with
your colleagues. If you have an activity you are proud of,
or perhaps a video sequence or script that you’re willing
to share, then please send it to me. My email is listed in
every issue (and, in fact, is on the top of this page). Deadlines are January 21 for the March 2019 issue and April 21
for June 2019.
I am looking forward to seeing reports of successes and
follow-ups for the September and December issue.

Was this similar to your view of the Apollo 11 moon landing? People around the globe
watched similar fuzzy black and white images as Neil Armstrong and Buzz Aldrin landed
on the moon. We also empathized with Michal Collins, the world’s loneliest person, as he
orbited the moon alone to ensure that Armstrong and Aldrin could get home. NASA, of
course, has resources ready to help celebrate the 50th anniversary of the landing. A good
place to start is www.nasa.gov/mission_pages/apollo/index.html.

Convergence happens
Convergences happen occasionally in the pages of Planetarian, and
this month a particularly interesting one took place.
First is the Guest Editorial by Ohira Takayuki. People attending IPS
2018 in Toulouse, France in July praised not only his vendor demonstration of the new MEGASTAR-Neo (which was set up and calibrated to the digital fulldome projector in astonishingly fast time), but also
for comments about the importance of the planetarium for the future
of Earth. In domes, we can stress the importance of our planet and its
possible uniqueness, as far as we know from research so far. See page 8.
Starting on page 84, Steven Case from Olivet Nazarene University
in Illinois reviews the new book Light of the Stars: Alien Worlds and the
Fate of the Earth. In the book, author Adam Frank takes a new look at
the Drake equation and takes it a step farther: theorizing the impact of
a technological society on its planet and its survival as it transitions
from high-impact fossil fuels to low-impact sources like solar.
The big question, for both Takayuki Ohira and Steve Case, is “how
likely is it for technologically advanced societies to survive as a civilization.”
My suggestion: read the editorial and the book review back to back.

Can you do audience choice programs live?
The crew from the Denver Museum of Nature & Science again shares
with the planetarium community the results of research that delves
even deeper into the question of live presentation starting on page
24. This time it is the possibility of doing audience choice programs,
Sharon Shanks has been Planetarian editor since Vol. 35 No. 3 (September 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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normally accomplished by pre-recorded segments. Spoiler alert: the
answer is yes, you can do audience choice live. The study also shows
that the ability of an enthusiastic presenter is one of the keys to success.
Other great articles in this eclectic issue range from indigenous star
stories done live under the dome to how our eyes “see” in planetariums
(pages 32 and 40, respectively).
Carolyn Collins Petersen describes Loch Ness Production’s
on-demand streaming service on page 44. Carolyn has the ability to
change hats to manage her many different talents. In this case she
steps back from her vendor role at Loch Ness to write neutrally about
the fulldome streaming service that enable small planetariums with
equally small budgets to present big-ticket programs.
Kevin Milani from Hibbing Community College in Minnesota
shares his experiences as the 2018 winner of An Astronomical Experience in Italy on page 48, and also helps us keep up to date on discoveries about the remarkable Galileo. On page 76 he tells us about how
online Italian lessons with Loris Ramponi (the indefatigable champion
of sharing astronomy from the Italian Association of Planetaria) led to
his story about finding a new Galilean letter.

“How we do it” takes on monitor light trespass
Mark Reed from the Kalamazoo Valley Museum Planetarium in
Michigan reached a point common to many of us behind the console:
he got tired of the light from his monitors leaking onto the dome. He
shares his version of the better mouse trap in How we do it on page 88.
The adage “build a better mousetrap, and the world will beat a path
to your door” is often attributed to Ralph Waldo Emerson, but it is actually a misquotation of his statement “If a man has good corn or wood,
or boards, or pigs, to sell, or can make better chairs or knives, crucibles
or church organs, than anybody else, you will find a broad hard-beaten
road to his house, though it be in the woods.” (Thank you, Wikipedia.)
The world might not beat a path to Mark’s door, but his monitor
filter works well and looks professional. That’s a win.
I
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President’s Message

Shawn Laatsch
Emera Astronomy Center
167 Rangeley Road
Orono, Maine 04469 USA
shawn.laatsch@gmail.com

My many memories as IPS president
It has been an amazing ride and my two years as president have
passed so quickly! I want to thank you for the privilege and opportunity to be a part of this special community.
I have many wonderful memories of my term as president, from
time spent in Toulouse with Marc Moutin and the team at Cite de
l’espace for the IPS2018 Conference with all of its preparations, to visits
to Mexico and China to see a variety of new facilities and projects
come online, to interacting with you, our members, in emails, phone
calls, and at a variety of conferences and events.
The last two years have been a steady push on moving forward with
Vision2020 strategic planning with the officers and council. It truly
has been special to me both personally and professionally.
While I still will be around in the past president role for the next
two years, I am excited to hand over the reins to Mark SubbaRao on
1 January and see him continue the transformation our organization
from the plans laid forth by Vision2020.

Vision2020 work continues
These changes, set in motion by Paul Knappenberger and Thomas
Kraupe, are pushing the IPS to become a greater force in the planetarium community and to provide better services to our global membership. It has been a process with much ongoing discussion, work by the
Vision2020 team led by Jon Elvert, council votes and feedback, and
most recently the vote by membership around updating our bylaws.
Jon has been providing ongoing updates via this publication, so make
sure you check out his reports.
One key transformation taking place over the next two years to be
shepherded by Mark will be the move to a fully elected board. I highly
urge our members to consider running for our board positions or
nominating your colleagues for these leadership roles, as the first elections will take place in 2019. If you have questions, please reach out
to Elections Chair Martin George (martingeorge3@hotmail.com) or to
any of the officers.
Speaking of running for office, I hope you have voted in our recent
elections for our new slate of officers. Voting is a very important right
and responsibility of membership, so make sure you make your voice
heard.

Managing Matters hired
Beginning 1 January 1 we welcome Managing Matters, which will
serve as our association management firm. This is the first paid position for IPS and it will start out as half time to assist us in day-to-day
operations and with conferences. This, too, is a result of the Vision2020
initiative.
The firm is based in Toronto, Canada and has a number of specialized staff who will be working with the IPS officers. Thank you to Mark
and the selection committee members (Ann Bragg, Alex Cherman,
and Ruth Coalson) for their work on vetting numerous applications,
IPS President Shawn Laatsch has worked at planetariums around the world
and now calls the Emera Planetarium and Science Center at the University
of Maine in Orono home.

6						

conducting interviews, and choosing a great match for the IPS. You can
check out the company at managingmatters.com.
Another transitional item that will be spearheaded by Mark
SubbaRao is a re-organization of our ad-hoc committees into task
forces or working groups. These will have specific deliverables and
durations, and we hope this will streamline processes around a number
of membership benefits and opportunities.

I have many people to thank
As my time in this role winds down, I have many people to thank for
their work and support. First and foremost are the IPS officers, who are
a tireless band of dedicated planetarians. Their insight and advice have
been invaluable in pushing the organization forward in new and positive ways. Ann Bragg, Mark SubbaRao, Rachel Thompson, and Joanne
Young: thank you for all you do and continue to do for the planetarium community.
Thanks is also due to Lee Ann Hennig, who served with me for numerous years as an officer. Thank you to the presidents I have had the privilege to serve with: Thomas Kraupe, Dale Smith, Martin Ratcliffe, Jon
Elvert, Martin George, Susan Button, Tom Mason, and Dave Weinrich.
It has been wonderful to work alongside each of you and learn from
you in numerous ways.
Special thanks to Martin George for his work as parliamentarian,
as we have had numerous changes affecting the organization which
required his attention. Thank you to Dale and Rachel for working with
him on the proposed bylaws updates that were on the ballot during the
recent elections. Thank you to Dale for advice on a number of sensitive
issues and discussions which helped me mull over possible solutions.
Thank you to Sharon Shanks for her patience with me on President’s
Messages and her continued excellent work on Planetarian.
Alan Gould: thank you for website updates and making sure we
were in compliance with the European Union’s General Data Protection Regulations. Much of the work on these items takes place behind
the scenes, and it is not possible to make progress without this dedicated team of volunteers who are giving in numerous ways.
An area very visible is our conference and the team at Cite de l’espace
created a stellar, spectacular, and most memorable experience for all
who participated. The words thank you, merci beacoup, or any expression of thanks in any language do not begin to convey the gratitude
due to Marc Moutin, Veronique Hallard, Pascal Prieur, Sandra HenryBaudot, Julie Phelipot, Helene Boyer, Charlotte Donadiue, Ines Prieto,
Leo Reby, Camille Pintadu, and many more for their incredible dedication, hard work, and sacrifices to make this event possible.
Please know that I am deeply indebted to you for all of your work. It
was such a pleasure to work with you, and I thank you for making me
feel so welcome in Toulouse!
My forte has never been writing, as I much prefer communication face to face or electronically by voice or Skype. (Thanks again
to Sharon who edits and smooths my grammar, spelling, etc.) I’m not
really sure how to close this other than saying thank you again to
you, our IPS members, for being part of this special community. Let us
continue to work together, excite each other to push new boundaries,
and inspire our audience in the special space of the dome!		
I
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THE NEW

PASSPORT TO
THE UNIVERSE
NARRATED BY TOM HANKS

Now available in 4K/8K at 30/60FPS
Updated with the latest scientific data
and cutting-edge visualizations.
FOR MORE INFORMATION
amnh.org/planetariumcontent • mheenan@amnh.org
Passport to the Universe was developed by the American Museum of Natural History, New York (amnh.org) in collaboration with the National Aeronautics
and Space Administration (NASA). Major support for new version provided by California Academy of Sciences, San Francisco.
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Guest Editorial

The planetarium’s important social mission
Ohira Takayuki
Megastar/Ohira Tech
Yokohama City, Kanagawa Prefecture
Japan
ohira@megastar.jp
In our company we usually focus on the engineering part of manufacturing and producing planetarium equipment. I want here, instead,
to elaborate on the social mission of the planetarium, especially in this
ever-changing world.
I am doing various activities in Japan (Image 1). These activities take
place not only in science museums, but also in art museums, at concerts,
and at other public venues. We have many opportunities to come into
contact with people who are not that interested in astronomy and
science.
Sometimes I got the following questions: “What is the purpose of planetariums? What do you want to tell us by this starry sky? ” I couldn’t find
a clear answer to such questions because I had been focusing on the engineering part of the planetarium. The more my skills improved, the more
my starry sky became beautiful. And the more my starry sky became
beautiful, the more people it fascinated. I really got satisfaction with that.
There was no other reason why I had worked on my planetarium.

Image 1

I changed my mind
However, a really unfortunate event changed my mind.
It was the Great East Japan Earthquake and the Fukushima nuclear
disaster seven years ago, in 2011, that changed my mind (Image 2). Japan
dropped into a serious panic due to the nuclear accident. People were
frightened by the radiation, and worry about nuclear power spread
through the society. People began to look for alternative energy sources.
I participated in a lot of discussions about new energy as an engineer, but the more I thought about that, the more I understood that the
problem of the energy is too complicated and difficult to solve.
This is a graph showing the change of the types of energy consumption on the earth over few centuries (Image 3), and it is unbelievable
how much we increased consumption in the last century. Among these,
fossil fuels such as oil, coal, and gas occupy overwhelming volume. As
you know, these fossil fuels have been accumulated on the earth over
the past several hundred million years. However, we humans are about
to consume these fuels within just hundreds of years.
Along with this, I would like to point out an even more serious
problem. The diagram in Image 4 shows mass extinctions on the earth.
Through geology, we know that mass extinctions occurred five times in
the past. The most recent one was the extinction of dinosaurs caused by
a huge meteorite falling on the Yucatan Peninsula 65 million years ago.
Do you know when the next sixth mass extinction will come? It’s
happening now! What is the cause of this? It is us. Humankind. It is due
to our industrial activities. We, who number now more than 7 billion,
use a lot of energy and natural resources to keep a rich life. As a result,
habitats many creatures are using are invaded, and their inhabitants are
decreasing or have become extinct.
8						

Image 2

Image 3		

All images courtesy Ohira Tech, except where noted
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I would like to pose some questions
Is the future of modern civilization dark and dire? I don’t know. Perhaps
we or our descendants may find new technologies to solve the problems
we have now. However, because we cannot predict the future, let alone
the future of technology, we do not know if that is possible.
Let’s consider Earth’s civilization as one person (Image 5). We know
that everyone will grow from a child to an adult, and then become an old
person and finally pass away. That is because we see parents, grandparents,
people of different ages around.
However, how does our civilization grow and what will its future be
like? Nobody can predict this because, simply, we don’t know any other
civilizations in our universe to serve as a guide or comparison. But how
should we imagine our future? How should we guide the society?
Many people are offering various opinions, but they seem to thoughts
based on their own country, or their own belief, or their own ignorance.
(Image 6). Because there is no way to foretell the future, each can make a
favorable forecast for themselves.
Because of that, we, the world, cannot make a unified opinion by any
means. It is a very troubling problem.
However, I noticed that there is a thing that might give us a more accurate
opinion. That is the universe. There are countless stars. We know there are at
least 100 billion stars in our galaxy. Our sun is a common one among them.

Image 4. Poster by Budjarn Lambeth, Information from brittanica.com
and bbc.co.uk, images from Wikimedia Commons. Rightmost panel
added by author.

Lessons from Toulouse
From the keynote speech of Doug Simons1 during IPS2018 Toulouse, we
know countless planets like the Earth must exist (Image 7). If so, of course
we would assume that many planets have intelligent life. Trying to find
such civilizations has been ongoing for decades, and the question “are we
alone in the universe” is still not answered.
And that is really strange. Why cannot we find any civilization, even
though there are so many stars in the universe? Perhaps our efforts are still
not enough, but we continue the search.
Let’s date back to about 200 years ago. In my country, Japan, nobody knew
about the presence of America. One day, a couple of big ships from America
came, and suddenly we knew about the American people (Image 8).
Why doesn’t such a thing happen in the universe? It is a longtime
mystery among astronomers called the Fermi’s paradox (Image 9, next
page). Basically, it asks the question “where is everyone?” There is a
paradox between the high possibility that there is an extraterrestrial civilization and the fact that there are no cases of contact with them. Is life
unusual in the universe? Or is it unusual to grow up into intelligent life?
Or is the average lifetime of civilizations too short to contact each other?
If the last statement is correct, then it is plausible that, in the expected
future, we will consume all resources on our planet and become extinct.
But that is not yet a determination. To know our future, we need to know
more about the universe, especially about other civilizations.
(Continues on next page)

Image 5

Image 6

1 Dr. Simons is the executive director of the Canada-France-Hawaii Telescope in Hawaii.
He spoke about the search for extrasolar worlds during the IPS Conference, 1-5 July.

Image 7 (above): A picture of Earth and artist’s interpretations of several
exoplanets that could be like our own. Credit: NASA/Ames/JPL-Caltech. Image
8 (right): American Navy Commodore Matthew Perry arrives in Japan, August 7,
1853, Woodblock Print by Tsukioka Yoshitoshi, courtesy British Museum

Vol 47 No 4 - December 2018				

Planetarian		

9

Image 9
The Drake equation, with a second equation line. In 1961, astrophysicist
Frank Drake developed an equation to estimate the number of advanced
civilizations likely to exist in the Milky Way galaxy. The Drake equation (top
row) has proven to be a durable framework for research, and space technology has advanced scientists’ knowledge of several variables. But it is impossible to do anything more than guess at variables such as L, the probably
longevity of other advanced civilizations.
In new research, Adam Frank of the University of Rochester, New York,
and Woodruff Sullivan, University of Washington, Seattle, offer a new

Image 10: Carol Sagan photo, public domain; Mars dust storm,
Hubble Space Telescope; conception of nuclear winter by Alexander Slutskiy, 123rf.com

equation (bottom row) to address a slightly different question: What is the
number of advanced civilizations likely to have developed over the history
of the observable universe? Frank and Sullivan’s equation draws on Drake’s,
but eliminates the need for L. Their full paper appears in Astrobiology Vol.
16, No. 5, 2016.
For more, see the release at www.rochester.edu/news/are-we-alonein-the-universe and www.rochester.edu/newscenter/astrobiology-alienapocalypse-can-any-civilization-make-it-through-climate-change-322232.
Also see the review of Frank’s new book, Light of the Stars: Alien Worlds and
the Fate of the Earth in this issue’s Book Reviews, page 88.

As I have mentioned so far, studying the universe is necessary to know our
own future. The universe can provide us with impersonal advice about how to
manage our society among so many conflicting opinions.
How can astronomer influence to global society? Sometimes, people say “Oh,
astronomy? “It’s good! But it is not necessary.” Is this true? I don’t think so. I have
a good example.
Dr. Carl Sagan surveyed other planets in our solar system. He was part of a team
that found the phenomenon that the surface temperature on Mars decreased
significantly during a huge sandstorm. Therefore, they predicted that the same
phenomenon would occur on Earth in the case of nuclear war, which would
result in a large amount of matter and smoke being blasted into the atmosphere.
It’s named “nuclear winter.”2
This warning is credited with helping to deter nuclear war. (Image 10).
I expect that space exploration will become vital for the future of humanity. Space exploration and astronomy require huge resources. For that, we need
to appeal to society and let them know how important space exploration and
astronomy are for our future. For that, we need the means to spread the knowledge brought by the latest astronomy in an easy-to-understand manner.
We already have the best tool for that job: the planetarium. The planetarium is the best tool to share the knowledge of astronomy and space exploration
to people (Image 11). I do not know of any other tools that can explain them
more clearly than a planetarium. The planetarium will become more important for society in the future. This is my answer! 			
I
2 An interesting history of the term can be found at en.wikipedia.org/wiki/Nuclear_winter

Image 11

10						

Ohira Takayuki, president of Ohira Tech Ltd. and creator of MEGASTAR, gave this
talk as part of his vendor presentations at IPS 2018 in Toulouse. We received several
requests that it be shared with a wider audience, and we are happy to do so. Ohira
also received the IPS Technology and Innovation Award at the 2018 conference.
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Minutes of the 2018 IPS Council Meeting
Cite de l’éspace
Toulouse, France
July 1, 2018

*indicates action items
In attendance:
President Shawn Laatsch
Past President Joanna Young
President Elect Mark SubbaRao
Treasurer Ann Bragg
Acting Secretary Martin George

Affiliate Representatives
Association of Dutch Speaking Planetariums
(ADSP) – Jaap Vreeling
Association of French Speaking Planetariums
(APLF) – Milène Wendling
Association
of
Mexican
Planetariums
(AMPAC) - Ignacio Castro Pinal/Proxy
Shawn Laatsch
Association of Spanish Planetariums (APLE ) Javier Armentia
Australasian Planetarium Society (APS) –
Shane Hengst/Proxy Martin George
British Association of Planetaria (BAP) – Lee
Pullen
Canadian Association of Science Centres
(CASC) – Frank Florian
European/Mediterranean Planetarium Association (EMPA) - Manos Kitsonas
Great Lakes Planetarium Association (GLPA) –
Mike Smail
Great Plains Planetarium Association (GPPA) –
Jack Northrup
Italian Association of Planetaria (IAP) – Loris
Ramponi
Japan Planetarium Association (JPA) - Sumito
Hirota
Middle Atlantic Planetarium Society (MAPS) –
Kevin Williams
Nordic Planetarium Association (NPA) – Aase
Jacobsen
Pacific Planetarium Association (PPA) – Benjamin Mendelsohn
Rocky Mountain Planetarium Association
(RMPA) – Michele Wistisen
Russian Planetarium Association (RPA) - Yaroslav Gubchenko
Society of German Speaking Planetaria (GDP)
– Björn Voss
Southeastern Planetarium Association (SEPA)
- John Hare
Southwestern Association of Planetariums (SWAP) – Sarah Twidal/Proxy Levent
Gurdemir
Not Present:
Chinese Planetarium Society (CPS)
Association of Brazilian Planetariums (ABP)
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Also present:
IPS 2018 CONFERENCE HOST
Marc Moutin, Cite de l’espace, Toulouse,
France
IPS 2020 CONFERENCE HOSTS
Alan Nursall (CEO and President), Donna
Pelton,
and
Mirabelle
PrémontSchwarz, TELUS World of Science, Edmonton, Alberta, Canada
IPS 2022 CONFERENCE BIDDERS
Carolyn Sumners, Burke Baker Planetarium at
the Museum of Natural History, Houston,
Texas, USA
Evgeny Gudov, Planetarium 1, St. Petersburg,
Russia
IPS VISION 2020 Planning Team
Jon Elvert, Chair
Karrie Berglund
Marc Moutin
Mark SubbaRao
Levent Gurdemir
Tom Kwasnitschka
Jaap Vreeling
Guests:
Jeanne Bishop - Chair, Education Committee
Susan Button - Chair, Portable Planetarium
Committee
Derek Demeter – Chair, Presenting Live Under
the Dome Committee
Alan Gould - IPS Webmaster
Charlie Morrow - Chair, Immersive Audio
Committee
Sharon Shanks - Planetarian Editor
Dale Smith - IPS Publications Chair
The meeting was called to order at 0843 by
President Shawn Laatsch, who welcomed all
present, including council members, committee chairs and guests.
Affiliate representatives and committee
chairs introduced themselves.
Acting Secretary and Parliamentarian
Martin George reminded members of the
basic rules of motions and debate.
The President reminded all Council
members that the material in the Council
packets is to be taken as read; this had already
been circulated.
The Acting Secretary reminded members
that the Minutes of the 2017 council meeting
in St. Louis, Missouri, USA, had already been
published in Planetarian. (Vol. 47, No. 1, March
2018)
The Minutes were approved.
President Shawn Laatsch presented the
Planetarian				

President’s Report. In particular, the president noted that the largest focus that officers
have had since the 2017 council meeting has
been working with the Vision 2020 team to
prepare for this meeting and work on governance changes.
He also informed the meeting of a special
project in China called the Xuyi Starry Town.
This is about two hours from Nanjing by car.
It is an astronomical site which has a planetarium, science centre, education centre, and
observatories for the public, and a retirement
community. This has been branded as an
astronomical education and tourism initiative in China. IPS was approached because
they are interested in working with us as
being a partner for branding, and providing
funding for IPS.
The president’s report will be published
in a forthcoming issue of Planetarian. (Vol. 47,
No. 3, September 2018).
President Elect Mark SubbaRao presented a brief President Elect’s Report. He gave
details on the IPS council meeting for 2019,
which will take place in Reykjavik, Iceland, in
June at the Perlan Museum, which will open
its Perlan Planetarium in November 2018.
Treasurer Ann Bragg presented the Financial Report for 2017, the mid-year financial
report for 2018, and the proposed 2019 Budget.
The treasurer also reported that IPS ended the
year 2017 with 550 members. International members totalled 226, and U.S. members
totalled 324. Currently, as of mid-2018, international members total 263, and U.S. members
total 277.
It was also noted that the proposed 2019
budget does not include any Vision 2020
expenses.
The Officers’ Reports were filed.

Conferences
IPS 2020 Conference
Alan Nursall, accompanied by Ursula Phillips, Frank Florian, Donalda Pelton, and Mirabelle Prémont-Schwarz, presented an update
on the 2020 IPS Conference, to be held at
the TELUS World of Science in Edmonton,
Canada, from June 18-25. They reviewed
several issues, including the planned fulldome festival, mid-conference tours, hotels,
the financial plan, and the overall timetable
for the conference. The website is active and is
ips2020.twose.ca. The year 2021 will mark the
sixtieth anniversary of the opening of CanaVol 47 No 4 - December 2018

da’s first public planetarium (in Edmonton)
in 1961, and the original planetarium will be
reopened as a historical resource.
IPS 2022 Conference Bids
Two IPS 2022 Conference bid proposals
were submitted to council for review:
•• Evgeny Gudov, for Planetarium No1 in
St. Petersburg, Russia
•• Carolyn Sumners, for the Burke Baker
Planetarium at the Houston Museum of
Natural History, Texas, United States
The bidders presented information in
support of their bids, including the venue,
hotels, visa requirements, travel to the conference, and tours.
The bidders were encouraged by the
meeting to limit the number of parallel
sessions. A suggestion was made to remove the
mid-conference tour, but Carolyn Sumners
confirmed that this tour would still take place.

Vision 2020 Report
The Vision 2020 team, introduced and
led by Jon Elvert, reported on progress. Jon
reported that on the previous day (30 June)
the Vision 2020 team and council met and
discussed the steps to arrive at the conclusion
regarding the proposed governance structure
of IPS, which will necessitate a change in some
by-laws and standing rules.
Karrie Berglund spoke about the goal of
professional development, which is a major
goal for Vision 2020. Other goals are to hold
a second LIPS Data-to-Dome workshop; add
background resources to the members-only
section of the IPS website; and start holding
webinars (possibly monthly) for IPS members.
In the absence of Ruth Coalson, Jon Elvert
spoke about the goal to expand international collaborations and increase media attention to foster and enhance financial support;
Ruth has approached all affiliates to assist
with IPS awareness and is working on increasing membership numbers and international
outreach.
Tom Kwasnitschka spoke about goals
communicating the strengths of the planetarium, networking with other scientific
organisations, and conducting formal scientific studies on structures across planetariums
worldwide.
Jaap Vreeling spoke about education in the
planetarium and mentioned that he made a
presentation of the planetarium as an educational tool at CAP 2018 (Communicating
Astronomy with the Public).
Levent Gurdemir spoke about the goal to
provide support and leadership in transitioning
to next generation planetarium design, technologies, and content development. He also
mentioned that grant opportunities will be
sought for educational content development.
Mark Watson reported that he has inves-

tigated ways for career starters and young
professionals to be more involved in IPS
governance, and has worked with other
Vision 2020 members to reduce obstacles
facing young members. Goals are to create a
membership package for affiliate representatives to ensure proper IPS representation at
local conferences.
Jon Elvert and Mark SubbaRao then
discussed the proposed governance implementation plan and the transition period for
Vision 2020: the number of board members,
how they are elected, their job descriptions
and defined roles, and the implementation of
a plan for the transition to a board structure.
This will include defining the role of affiliates.
Other goals are to investigate what is
needed to establish an IPS Foundation and to
draft a “best practices” plan for IPS to manage
its biennial conferences. An IPS Foundation
could provide seed money for internships to
college students interested in planetarium
science, and to provide resources and expertise to train young planetarium professionals
in real time and live presentation practices.

Affiliate Reports
The Affiliate Reports were taken as read.
President Shawn Laatsch invited affiliates to
add any important information that was not
included in those reports.
John Hare: Next year the Southeastern Planetarium Association (SEPA) conference will be
held at the South Carolina State Museum in
Columbia, South Carolina, and it will hopefully be a joint conference with the Middle
Atlantic Planetarium Society. This will be
held from 4-8 June 2019.
Jaap Vreeling: The Association of DutchSpeaking Planetariums has approved an award
to support the Week In The USA programme
to the level of $500.
Benjamin Mendelsohn: The Pacific Planetarium Association reported that the state
of California has passed a law that prevents
government organisations using their funds
for attending conferences in any other states
that have laws that discriminate against
members of the LGBTQ community.
Frank Florian: The Canadian Association
of Science Centres mentioned that the Royal
Astronomical Society of Canada is celebrating
its 150th anniversary this year, and that planetariums in Canada are supporting this.
Loris Ramponi: The Italian Association of
Planetaria thanked Alan Gould for his work
on the “Voices from the Dome” audio project.

Standing Committee reports
The Standing Committee Reports were
taken as read. President Shawn Laatsch invited
committee chairs to add any important information that it not included in those reports.
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Awards Committee
Chair Manos Kitsonas reminded members
to send in nominations for IPS awards, because
the number of awards nominations is low.
He also announced a new award, sponsored
by the Adler Planetarium. The Adler-Mansfield Prize will be awarded for scientific visualization at the conference; this will include
travel expenses to Chicago and collaboration with the Adler Planetarium for one week.
This award will be decided by a committee
from the Adler Planetarium, and the winner
announced after the conference on the IPS
website. This award will begin at this conference (Toulouse 2018).
Manos also showed a logo for medals that
he had proposed at an earlier council meeting.
There are two: a silver medal is a commemorative present to a person or organisation
as decided by the officers. The gold medal is
a more prestigious award; nominations for
this award will be made through the Awards
Committee and the winner(s) decided by
council. An artist has designed a logo on the
front and the words “International Planetarium Society” are on the rear.
*Moved Martin George that the design
of the new silver and gold medals be
adopted, pending addition of the letters
“Inc.” after the name of the society and
some stars on the reverse of the design.
Seconded by Jack Northrup and approved
by council.
Elections Committee
Elections Committee Chair Martin George
noted that the 2018 elections process is
proceeding smoothly. Nominations have
been sought and received for all three positions, and there will be between two and four
people standing for president Elect in the 2018
elections.
Publications Committee
Publications Committee Chair Dale Smith
moved a vote of thanks to Sharon Shanks,
editor of Planetarian, which was carried with
acclamation. Sharon Shanks mentioned that
Planetarian is more than just a printed record
of IPS; it is the primary method of sharing
within the planetarium community. Sharon
needs to receive material to print in order for
Planetarian to be of the most benefit to all IPS
members.

Ad Hoc Committee Reports
The Ad Hoc Committee Reports were taken
as read. President Shawn Laatsch invited
committee chairs to add any important information that was not included in those reports.
Education Committee
Chair Jeanne Bishop announced that there
will be a meeting of this committee at this
conference.
(Continues on next page)
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Centennial Task Force Committee
Chair Björn Voss announced that some
documents have been sent out and also
are on the IPS website and in Planetarian.
Björn encouraged affiliate representatives to
make the process as open as possible for the
centennial. So far, this is a committee of only
five persons. The project needs much more
support, although this is not necessary right
now. Björn encouraged members to work
with him on this topic.
History Committee
Chair John Hare reminded the meeting that
there is a presentation at the awards lunch
that recognises colleagues who have recently
passed away. There will be about 30 individuals mentioned this year, some of whom passed
away before 2016 and were not included in
the 2016 session. John reminded the meeting
that he needs to know of individuals who
have passed away from all affiliate regions,
and pictures are welcome. John proposes that
he be co-chair with Dave Weinrich. There are
tens of thousands of documents to scan and
John will also seek assistance from Dale Smith.
International Relations Committee
Committee
member
Susan
Button
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mentioned that this committee will now
oversee the week in the United States and the
International Day of Planetariums programs,
which will no longer be overseen by the
Portable Planetarium Committee.
Project reports
President Shawn Laatsch had covered
many topics related to this in his President’s
Message and no additions were noted.

Unfinished business
*Moved Martin George that the list of
standing rules changes (which require a
majority of council) and by-Laws changes
(which require a two-third vote of the
whole membership responding via ballot)
be each sent out as a single document, but
with each individual change to be subject
to a vote. Seconded by Manos Kitsonas
and approved by council.

New Business
No new business was discussed.

For the Good of the Order
An informal discussion was held about the
role of the affiliate groups within IPS. Benjamin Mendelsohn mentioned that the affil-
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iates support IPS, but that IPS also needs to
support the affiliate groups. It is desirable
that if a person joins an affiliate, they are also
encouraged to join IPS. Therefore, we would
like to find a way to better link membership
of the affiliates and the IPS.
In SEPA there is a publicity committee which is responsible for marketing and
promoting the organisation (social media
expansion, etc.), allowing people to attend
other conferences, and setting up an IPS table.
SEPA has also distributed copies of Planetarian
and distributed brochures at conferences.

Closing remarks by the president
President Shawn Laatsch thanked council
members, officers and affiliate representatives for their work on behalf of the organisation and reminded all of the importance of
attendance at the general meeting during the
conference. The president especially thanked
Marc Moutin for all the work that he and his
team have done for IPS 2018.
With all business completed, Michelle
Wistisen moved that the meeting be
adjourned, seconded by Mike Smail and
approved by council.
The meeting closed at 1700.
I
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Houston, Texas, USA
July 4-8, 2022

Dr. Carolyn Sumners
Curator of Astronomy
Houston Museum of Natural Science
5555 Hermann Park Drive
Houston,Texas 77030 USA
csumners@hmns.org

Houston Museum of Natural Science entrance; the Burke Baker Planetarium dome is to the left.

Welcome to Space City, Houston!
The year 2022 is a perfect time for the International Planetarium Society to relive over
50 years of space history, to experience what
we’re discovering now, and to explore realistic tomorrows in orbit, on the moon, and on
Mars. It’s all happening in Houston, a city that
lives and breathes space.

Summary
Our goal is for IPS 2022 Houston to be
content-rich and affordable for planetarians
in the U.S. and around the world. The proposed
IPS 2022 Houston Conference begins on
Monday evening, 4 July and ends on Friday, 8
July, and includes visits to the Johnson Space
Center and Space Center Houston on 6 and 7
July. Post conference trips on 9 July include a
Maya Adventure in Yucatan.
The University of Texas at Arlington will
host the pre-conference dome festival on 30
June-2 July. Afterward participants can travel
from Arlington to Houston by bus, rental car,
or plane.
Festivities start on July 4, a national holiday
in the United States, with the Stars & Stripes
Houston Symphony Concert at the Miller
Outdoor Theater across the street from the
host Houston Museum of Natural Science
(HMNS). The concert ends with a beautiful fireworks display, which can be photographed from the museum’s garage roof.
The HMNS is committed to inclusive representation from the entire spectrum of planetarium programs, facilities, and individuals.
We are reaching out to individuals to develop
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panels, interactive data-to-dome opportunities, and programming for smaller/portable
domes, as well as programs featuring events
and opportunities related to the 2023 Planetarium Centennial.
The proposed conference is co-sponsored by the Rice Space Institute, which will
provide lectures and workshops focusing on
astrophysics, space physics, and astronomy.

Why Houston?
Houston is an easy destination from
anywhere. With two international airports,
more than 21 million people flew into
Houston in 2017. Over a dozen hotels with a
range of prices (from $70 to $279 per night)
are within easy walking distance of the light
rail, which has a stop just two blocks from
HMNS. Rice University, across the street from
the Museum, will also provide dorm suites for
about half the price of hotels.
Houston is the 4th largest city in the U.S.
and is often rated first in quality and variety of
restaurants. The city soon also will a commercial spaceport.
With 97 consulates/embassies and 145
languages spoken at home, Houston is the
most racially- and ethnically-diverse large
metropolitan area in the US.

The Museum of Natural Science
All conference events will take place inside
the air-conditioned and climate-controlled
HMNS (except, of course, your air-conditioned bus trip to the Johnson Space Center).
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All sessions, all domes, all demonstrations,
all vendors, and all meals are under one roof.
Every experience is convenient and no time is
wasted in travel.
The museum, with two million visitors
annually, is one of the best attended in the
nation and is part of Houston’s Museum
District of 19 different cultural institutions.
During the 4-8 July week we will have
access to six classrooms and three party rooms
as well as four exhibit halls, two lecture halls,
and the astronomy exhibit area, all easily
accessible on the museum’s lower level and
first floor.
The museum’s Burke Baker Planetarium
is currently one of the highest-resolution
digital planetariums in the world with over
50 million unique pixels refreshed 60 times
a second (over 8,000 pixels on every meridian), a 1:20,000 contrast ratio, and a laser diode
projection system with 21 computers and 10
4K projectors. The image is bright, sharp, and
rich, making all films and demonstrations
look their very best.
The planetarium seats 191 and is scheduled
for a projection system upgrade in 2021, before
the proposed IPS conference. A negative pressure dome of approximately 12 meters and
several smaller domes will also be available
for vendor presentations, live demonstrations
and film previews.
Keynote sessions will be presented in the
Museum’s 3D Giant Screen Theater and
simulcast in the planetarium. Each day, the
museum will showcase 10 planetarium shows
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and five giant screen theatre films, with tickets reserved for IPS participants.
Winners from the pre-conference dome festival in Arlington will be featured
on Friday.
In the Cockrell Butterfly Center, you walk through a three-story glass rainforest conservatory built around a 50-foot waterfall and filled with hundreds
of live butterflies from around the world.
In the Expedition Center (formerly the world’s first Challenger Learning
Center), participants can fly a mission from the moon to Mars. Scenarios and
crises are like those in real astronaut training.
The Morian Hall of Paleontology is larger than a football field and packed
with prehistoric beasts. The Friday night banquet will be held around and
under the dinosaurs. Other world-class Museum collections include the
Cullen Hall of Gems and Minerals and the John P. McGovern Hall of the
Americas.

Visit to the Johnson Space Center
You will spend one day at the Johnson Space Center and the adjoining
Space Center Houston. You can enter the shuttle replica Independence,
mounted on top of the historic NASA 905 shuttle carrier aircraft. This is the
world’s only shuttle mounted on an aircraft that allows the public to enter
both vehicles. Other exhibits include an Orion capsule, full-size Apollo and
Skylab models, and has a moon rock you can touch.
On your VIP tour of the Johnson Space Center, you will visit the historic
Apollo mission control, sit in the flight director’s chair, and be amazed at the
limited technology that took us to the moon.
In Building 9A, you will explore full-scale International Space Station
components, a Soyuz capsule, a shuttle cockpit, and an Orion trainer, as well
as an assortment of robots and surface vehicles for other planets. Rocket Park
at JSC features a Saturn V rocket with all its stages and engines.

Pre-Conference Dome Festival
The dome festival, 30 June-2 July, will be set in the 60-foot dome at the
planetarium at UT Arlington, one of the largest and most sophisticated in
Texas. The theater provides comfortable reclining seats for an audience of
nearly 150. Winners of the dome festival will be featured on Friday of the
conference.

IPS 2022 Houston Schedule
Because everything is under one roof, participants have the opportunity
to personalize the conference to meet their own needs and interests, from
watching films and live presentations and attending panel discussions and
astronomy lectures, to spending time with exhibitors and visiting worldclass exhibits, all available all of the time.
On Monday (4 July), the afternoon is reserved for check in at the museum
and any pre-conference programs that exhibitors, sponsors, or planetarium
associations would like to host. The 4th of July Stars and Stripes concert with
fireworks officially begins the conference on Monday night. Picnic boxes
will be provided for dinner in the park.
Each day, Tuesday through Friday, participants can choose from 10 planetarium shows and five giant screen 3D films as well as museum exhibits and
the Cockrell Butterfly Center. The IPS program will have interactive sessions
in the Glassell Dome, Space Place, Dome Plex, Moran Hall, and the IPS School.
On Tuesday, Wednesday, and Thursday evenings, participants are divided
into three groups for sponsor presentations in the planetarium, Giant Screen
Theater, and Glassell Dome as well as for a light dinner.
On Tuesday (5 July), we celebrate everything “New”: astronomy, eyes,
spaces, times, and realities, featuring a keynote speaker on “Tomorrow’s
Discoveries” (alien worlds, alien life, and alien realities), and three sessions
featuring presentations, workshops, and panels. This day is sponsored by the
Rice Space Institute.
On Wednesday (6 July) is the space adventure at the Johnson Space Center
and Space Center Houston already described.
(Continues on next page)
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From top: Inside the Burke Baker Planetarium; planetarians taking a
fisheye selfie in front of the Orion trainer; visiting Apollo Mission
Control; dining with the dinosaurs. All photos provided by HMNS.
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On Thursday (7 July) you learn about the world’s space programs of today
and tomorrow. This day also features guided tours of museum halls, fulldome photography in the Butterfly Center, an Expedition Center journey to
Mars, exhibitor demos in the Glassell Dome and the portable domes, software
training sessions offered by exhibitors/vendors, animation and photography
training sessions by participants/exhibitors/vendors, and workshops by the
Lunar and Planetary Institute.
On Friday (8 July) the theme is “Our Space Faring Future” and begins with
a keynote presentation on private sector space initiatives and include the
IPS awards ceremony. Two sessions of presentations, demonstrations, workshops, panels, and a buffet lunch follow. Winners of the dome festival will be
featured all day in the planetarium.
The evening begins with a keynote program on “Tomorrow in Space: A
Discussion on What, When, and Who,” presented by the Baker Institute for
Public Policy, Rice University. The banquet will feature “Dining with the
Dinosaurs” in the Paleontology Hall, followed by “Socializing under the
Stars” in the Glassell Hall.
On Saturday (9 July), there are many options to extend your stay, from bus
tours of Houston or Galveston to an evening at the Museum’s George Observatory. Participants can also depart for a post-conference Maya Adventure in
Yucatan, traveling by cruise ship or plane.
Planetarians from Mexico will guide the tour of Maya observatories at
Chichen Itza and Uxmal. Cruises for 4-5 days are less than $500 per person.

IPS 2022 Houston Partnerships
This is the team that will make IPS 2022 Houston a personal interactive
experience to remember:
•• Houston Museum of Natural Science: staff, planetarium, logistics,
conference center
•• Rice Space Institute: astronomy research speakers, managing paper
sessions, providing dorm suites for participants
•• Space Center Houston: management of VIP tours, exhibits
•• Johnson Space Center: providing presenters and facilities for tours
•• Lunar and Planetary Institute: keynote and session speakers, materials
•• NASA Alumni League: coordination of presentations by former astronauts
•• Baker Institute for Public Policy at Rice University: global policy, future
of space exploration, coordinated by George Abbey
•• Sasakawa International Center for Space Architecture, University of
Houston: graduate student/professor presentations on designing for
space, including 3D models
•• Houston Independent School District: validating learning in a planetarium and astronomy lab
•• Planetarios Digitales: guides for post-conference trip to Maya ruins in
Yucatan
•• Tietronix: VR applications for museums and planetariums
•• E-planetarium and Go-Dome: coordination of custom domes

Why IPS 2022 in Houston?
•• Houston has the easiest logistics and the lowest registration fee, just
three steps from home to the museum conference center and a $400 fee,
which includes the Johnson Space Center trip.
•• All experiences are under one roof, allowing great flexibility in attending sessions, seeing films, visiting exhibits, talking with vendors, and
meeting with colleagues.
•• HMNS is one of the best-attended museums in the U.S. with over 2
million visitors each year. Its Burke Baker Planetarium is one of the
highest resolution digital planetariums in the world with 8,000 pixels
on every meridian and an upgrade planned for 2021.
•• Houston’s world famous Rice University has scientists and engineers
exploring the frontiers of astronomical research and space systems engineering.
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From top: Saturn V on its side in Rocket Park; the Space Shuttle
riding on the original Boeing 747; El Castillo pyramid at Chichen Itza,
Yucatan.

•• The nearby Johnson Space Center is the home of the U.S.
spaceflight program, from Mercury to the ISS, Orion, and
beyond. Current astronauts call Houston home.
•• In Houston you can discuss and debate the latest astronomical discoveries and the future of human spaceflight with
researchers and policy makers.
•• Houston is the departure point for your cruise or plane flight
to your Astronomy Adventure in Yucatan.
•• Houston provides a personal space adventure where you can
take home images, fulldome video, models, activities, materials, and memories to make astronomy personal and meaningful for you and your different audiences. You can discuss
and debate the world’s space programs in 2022, and receive
materials to give your audiences at home a glimpse of their
own future in space. 				
I
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DIVING INTO DOMES DECEMBER 29, 2018

AUSTRALIA’S

OTHER GREAT REEF

4K LIVE ACTION SHOW
SHOT FOR FULLDOME
30 FPS; 45 & 24 MINUTES
FOR LICENSING, CONTACT:
Tina Ratterman
tratterman@BIGandDigital.com
+1 (702) 932-4045
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Saint Petersburg,
Russia
June 22-26, 2022

Natalia Bulgakova
Project Manager of Planetarium №1
ART Technologies Ltd.
74C, Obvodny Canal, Saint Petersburg
196084, Russia
bulgakova@planetarium.one

Planetarium No1 in Saint Petersburg, Russia

Bringing the sky to the world
Throughout its nearly half-century history,
the International Planetarium Society has
never hosted an IPS conference in Russia. We
are honored to propose the venue for the 26th
Conference of the International Planetarium
Society: Saint Petersburg (Russia).
We are fully aware that hosting the IPS 2022
in Saint Petersburg will be an excellent opportunity for all delegates to enjoy a brilliant
conference, to get to know the biggest country
in the world, and to discover many interesting
places related to space and astronomy.
Saint Petersburg is an ideal place that has all
the necessary conditions for an unforgettable
stay: unique architecture, high art, and rich
cultural traditions combined with a developed infrastructure and powerful business
opportunities. The city boasts a wide range of
exhibition spaces, conference venues, lecture
halls, comfortable hotels, and cozy restaurants with an excellent cuisine.

Biggest planetarium in the world
The world’s largest, Planetarium №1 ART
Technology Ltd. was founded in 2017 and is
located in an historic building that formerly stored gas for the city’s street lights. Our
complex has many assets for the IPS conference, and therefore our proposal for IPS 2022 is
to run the full conference within the facility.
During five days, delegates will be completely
immersed in the astronomical space and technological environment.
The complex consists of three historical
cylindrical buildings. There will be found:
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•• The planetarium, with a dome of 37
meters, making it the biggest dome in the
world1;
•• The creative space Lumiere-Hall with
the multimedia show “Revived Canvases”; and
•• Concert and entertainment areas.
In addition, a new scientific and innovation
laboratory called Yota Lab is located there.
The basics:
• The total area of the complex is 4,000 m2
• Unique projection system of 40 projectors
• Capacity of 200,000 lumens
• Projection with a resolution of 12K (developing a system that supports 16K)
• Star hall with a capacity of 700 people
• Museum of Space Exhibits
• Interactive virtual reality room
• Educational classes and lectures
• Observatory
• Design studio, which creates its own
content for the dome and projects the development of our complex
The complex is completely our own: the
architecture, designer, and technological
developments are being made by our specialists and it is built on private investments.

tion and enlightenment. With that in mind,
the main theme for the conference is “Astronomy for everyone!”
One of our main goals is to provide our
guests the a sense of inspiration and enlightenment and to get new ideas, connections, and
experiences to help them create new plans for
the future. To achieve this goal, we will form
a program committee that which will include
specialists in planetariums and equipment,
scientists and teachers in astronomy and astrophysics, astronauts, designers, engineers, and
developers of new technologies.
Keynote speakers will enrich the content of
the conference with speeches about unique
and new perspectives.
The following features will be offered
during the sessions:
• Lectures and high-level reports
• Practical seminars and classes
• Classes for small planetariums and schools
• Demonstration of experiments and experiments in the scientific laboratory
• Presentations of our content
• Speeches on new trends in planetariums,
as well as on the prospects for scientific cooperation

Astronomy for everyone!

The program

During the last decade, Russia expanded its
the network of planetariums and focused on
problems of improving astronomical educa-

The IPS conference in 2022 would go
from Wednesday 22 June to Sunday 26 June.
Sessions, the exhibition hall, and evening
demonstrations will be hosted in Planetarium
№1 and its contiguous area.
In Planetarium №1, there will be fulldome

1 The Brother Earth Dome at the Nagoya City Science
Museum in Japan is 35 meters. –ed.
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movie presentations, contests, round table discussions, and workshops. The
Star Hall can host 900 guests. Our projection system is able to display interactive images of space in a whopping 10K resolution, more than 2.5 times the
detail level of conventional digital cinema screens.
In Lumiere Hall, there will be the exposition of space exhibits, interactive installations, and forums.
Lumiere Hall is a creative space equipped with modern projection equipment and provides an atmospheric place where you can plunge into the
works of great artists, learn interesting facts about their life, and just get
aesthetic pleasure from being in a spherical space. There are currently three
exhibitions called “live paintings”: Gustav Klimt, Ivan Aivazovskiy, and
Vincent Van Gogh.
In the Art Tech Space there will be a concert with robots, multimedia
shows, perfomances, and the gala dinner.
Art Tech Space is a new place for broadcasting classic music concerts with
dancing robots and laser shows. It is just awesome!
In Yota Lab there will be astronomical lectures and an observatory tour.
Yota Lab is an open science and technology cluster for startups in the
field of artificial intelligence, virtual and augmented reality, 3D printing,
neurotechnology, programming, robotics, science, and media art. The main
purpose is creating a laboratory is to popularize scientific and technical activities, social and technological entrepreneurship. It is also a center for developing new technologies and products.
Such things as round table discussions on the most vital topics of the astronomical world, installations set up using advanced technologies, and bright
shows will create a unique atmospherefor IPS 2022.
We strive for active and fruitful cooperation with representatives of planetariums and astronomical communities around the world. In 2018 we
became members of the Association of Planetariums of Russia (RA) and the
International Planetarium Society (IPS).
We want to share our experience and get new knowledge from our
colleagues, because it is very valuable and useful, it opens up long-term prospects for all of us.

More details for IPS 2022
Staybridge Saint Petersburg is connected with the hotel Holiday Inn
Moskovskye Vorota by an internal pass. It provides a convenient access to
the Congress Center of the Holiday Inn hotel. The following amenities are
available in the Congress Center to hold different events, from exhibitions
to weddings:
•• Congress Hall: capacity up to 1000 people;
•• 16 meeting rooms: capacity up to 220 people;
•• Two banquet rooms: capacity up to 50 people;
•• Two multifunctional lounges: capacity up to 300 people.
•• Easy global access
Saint Petersburg is the largest transport hub in Russia’s northwest with an
airport terminal, five railway stations, an international bus station, and sea
and river ports.
The Pulkovo International Airport (LED) operates over 70 airlines, connecting the city and about 13 million passengers a year with 147 destinations
around the world. The city has air links with all regions in the world, both
direct and connected. There are direct flights from most European capitals
to Saint Petersburg. The airport is located 20 km away from the city centre,
about 20 minutes by car.

High-speed trains, passenger seaport
It is easy and fast to reach Saint Petersburg from Europe by a high-speed
train “Allegro” (Finland),and the high-speed train “Sapsan” can bring you
from Moscow. It takes about 4 hours to get to the city from Helsinki as well
as from Moscow.
The seaway is at your disposal, too. The city is the third largest sea port in
Russia and one of the biggest ports in the Baltic region.
(Continues on next page)
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From top: Fun at the Science Festival; inside the Star Hall; inside the
Lectory; view of St. Isaac’s Cathedral. All photos provided by Planetarium No1.
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The brand-new modern passenger Seaport “Marine Fasade” and the river port
make access to Saint Petersburg more convenient. City guests may travel from
Helsinki, Stockholm, and Tallinn by ship or ferry.

We do the world better

By decree of the President of the Russian Federation Vladimir Putin, the year
of 2018 in Russia has been announced as a “Year of a Volunteer.” It has been
made to draw the attention of society to such areas as volunteering.
Volunteers are not looking for any benefit for themselves because they just
want to make our world better. They put the importance of humanity, mercy,
care of the neighbor, and readiness to come to the aid of the destitute above
any material values. They are united by a big common goal: to bear good to
people.
About seven million people in Russia are involved in the volunteer movement, and they are respected and supported by our society. According to polls,
two thirds of the population of our country are ready to help a stranger who
has got into a trouble.
“Volunteers of St. Petersburg,” the largest public organization of service and
event volunteering, has already existed for the past six years in St. Petersburg.
This social movement includes associations and social projects where more
than 40,000 volunteers are participating. Voluntary activity creates a possibility of self-realization for youth and allows to create positive vital values that
helps to achieve success in professional career in future. In turn, voluntary
activity provides an important contribution in achievement of social policy
in the city, improvement of quality of citizens’ life and gives the chance of a
creative initiative and social creativity of young residents of St. Petersburg.
This past October there was held the opening ceremony of the center for city
volunteers of St. Petersburg. It was created based on the Heritage program for
objects of the FIFA World Cup. Earlier, on the basis of the center, there underwent selection and training of volunteers for the Cup of Confederations and
the FIFA World Cup. Nowadays, this place is specialized for citizens of Saint
Petersburg who are engaged in volunteering events. Activists will participate in
the organization and maintenance of large city events.
There are a numerous plans in the Center - the organization of quests and
competitions, master classes and trainings, business games and language practicing. Also here will be the place of creation and maintenance of effective
system of education, selection, and training of volunteers for holding highquality meetings at the highest level.
“Volunteers of Saint Petersburg” are people who help important events to
happen!

Magic White Nights
Saint Petersburg is one of the most popular tourist destinations all-over the
world.
In addition to being known for its great cultural and historical heritage
and tremendous number of palaces and museums, unique geographical and
climate conditions create a special natural phenomena, which is called the
White Nights.
Many tourists seek to visit during this charmed period, when the city
shines in all its best.
The White Nights are the time of the year when evening and morning
twilights merge and the night darkness does not step up.
The official start of the White Night season is on 11 June; the end is on 2 July.
The peak of this phenomena comes on the summer solstice (21-23 June), when
the duration of the period between dusk and dawn is about 19 hours.
During the White Nights Saint Petersburg is the place where the action is. It
is magnificent part of the year, when all school graduates gather on an annual
citywide holiday: The Scarlet Sails (in 2022 it will take place on 25 June).
The culmination of the celebration is a spectacular light show accompanied
by fireworks and the symphonic orchestra. Then, to the amazing voice of the
River Neva, appears the ship with scarlet sails.
The White Nights are rich in various festive events, which can be interested for everybody. Saint Petersburg is brilliant in every weather, but the White
22						

From top: Red Sails on the Volga during White Nights; Maotik show;
Concert Classic in the Dark.

Nights is the best period to undertake the meeting of IPS 2022
participants, who can get an opportunity to feel fantastic atmosphere of the city!
You can learn more at www.planetarium.one/ips.
I
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Space Tours Live!

Audience choice for a live planetarium show
Ka Chun Yu,
Naomi Pequette
Samantha Sands
Dan Neafus
Greg Mancari
Denver Museum of Nature & Science
kcyu@dmns.org
Abstract: Space Tours Live! is a guest-driven, live interactive digital planetarium show
at the Denver Museum of Nature & Science’s
Gates Planetarium. A host guides the audience
on their journey following one of three different programmatic outlines, but using requests
from the crowd to build a show narrative that
appears fresh each time. After initial conversations with visitors, the host picks the theme
of either “Cosmic Distance,” “Habitability,” or
“Cosmic Collisions.” The guests also suggest
places in the solar system they would like

DMNS Educator Performer Mitch Slevic. All
photos by Dan Neafus.

to travel to, and these locales plus answers
to audience questions are woven into the
story. The presenter builds a coherent narrative by relating information specific to the
chosen theme for each body encountered. We
describe how our presenters—many of whom
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do not have astronomical backgrounds—
trained for these multiple storylines and
discuss the public feedback from our ongoing
evaluation and the lessons learned from the
development of this program.

Introduction
The first planetarium audiences in 1920s
Germany saw classroom-style lectures and
demonstrations from planetarium directors
who were former university professors. Later
shows evolved to be less didactic and more
appropriate for general public audiences
(Hagar 1973). The combination of visuals from
a planetarium projector and narration from a
live presenter became the initial model for the
“star talk” in a dome.
However, by the early 1950s, planetarians like Richard Emmons were experimenting with taping presentations for playback
(Emmons 2005). Planetarium staff now began
to record their best in-house presenters.
Instead of being lucky enough to catch a
first-rate lecturer on their finest day, anyone
attending a planetarium show could now
hear the best “take” from the talent.
Show recording and playback were a widespread enough phenomena that by the 1960s
there were debates over whether taped or live
programs were more effective (Friedman 1991).
Over time, larger planetariums began to hire
outside celebrity voices for their show recordings. In 1973, the Miami Planetarium had a
recording session with 17 actors, including Star
Trek’s Leonard Nimoy (Geoghegan 1973).
The final audio tracks, which included music and sound effects, were bundled
with annotated scripts and slide projector
visuals for rental or sale to other planetariums
(Gronauer 1978; pp. 160-161). Although sharing
show content had been discussed by planetarium directors as early as the 1950s (Marché
2005, pp. 107-108), it was not until the 1970s
that show distribution of this type became
common.
The Strasenburgh Planetarium in Rochester, New York and the Hansen Planetarium in
Salt Lake City, Utah were the two most prominent institutions distributing pre-packaged
Planetarian				

content nationwide to other planetariums
(Marché 2005, p. 172).
Science fiction adaptations were a popular
genre. Fred Hoyle’s novel The Black Cloud
appeared at the Hansen Planetarium in 1969
(n.a., 1974), while Isaac Asimov’s classic 1956
science fiction short story The Last Question
appeared as a co-production from the Strasenburgh and Abrams Planetarium (in East
Lansing, Michigan) in 1972, and was sold to
other theaters for $825 (n.a., 1972).
The evolution of “canned” programming
turned next to the development of fully automated systems, where a single operator could
control the audio and visuals for an entire
show. Triggers for the slide and special effects
projectors were recorded as inaudible cues on
the same magnetic tape as the audio narration.
The very real risk of a tape breaking in the
middle of a performance led to the creation
of early computer control of the multimedia
(Wieser 1977).
Many planetariums had a mix of both live
and canned programming. Charles Gronauer
reported that each of the Strasenburgh Planetarium’s nine pre-recorded programs had a live
introduction by a host who would explain
the planetarium technology and answer any
questions before the start of the canned show
(Gronauer 1978, pp. 164-165).
For the last 70 years of their existence, planetariums have had two competing philosophies for delivering programs. The first and
more traditional mode was with a live lecturer, who could provide spontaneity and interaction with an audience, and who could tailor
each program to the specific needs of the visitors in the theater. The second mode was
via a narration track recorded by a polished
presenter, augmented by music and sound
effects, and which could be played back
repeatedly day after day. Many planetariums did not strictly adhere to one paradigm
over the other. Instead, planetarium directors understood that pre-recorded and live
programs both had their merits. The decision to pick one over the other was based on
multiple considerations, including the objectives of the program, the intended audience,
Vol 47 No 4 - December 2018

the number of times the program would be
repeated, the complexity of the show, and
the reliability of the playback equipment (Del
Chamberlain 1972).

The benefits of live vs.
pre-pecorded narration
This tension between live and canned
programming continues to today, although
there is a strong recent movement to highlight and disseminate the best of live interactive presentation techniques (e.g., Berglund
2011, Borkowicz 2018, Thompson 2018). Video
playback in modern fulldome planetariums
has advanced so that a lone individual, with
no training in astronomy or even the operation of the real-time simulation software, can
push a button to start a program.
Senior management worried about the
balance sheet would see such automation as
helping to keep the planetarium financially afloat, while other planetarium staff could
counter-argue that there are substantial benefits from a live program. Unfortunately, this
latter assertion is almost entirely anecdotal,
because there is no published research that
makes a straightforward comparison of these
two delivery practices.
An unpublished visitors study report from
the Denver Museum of Nature & Science
(DMNS), however, shows the clear benefits of
a live program over its canned counterpart
(Koke 1999). Sixty visitors were shown one of
two shows on asteroids, comets, and meteors,
with the same script, but with the narrator
performing live in the Gates Planetarium in
one, and heard via a recording in the second.
The show explained five different actions
the audience could take in case they saw
a meteor in the sky. In the post-treatment
survey immediately after the program, visitors were asked how many of the five actions
they could remember. Those who saw the
show with the live narrator tended to remember more actions (Table 1). A greater fraction
of the live audience compared with the prerecorded audience could recall each of the
actions (Table 2).
Visitors from the live show were all aware
that they had witnessed a program with a
live narrator. Interviews with the presenters suggest that even in a darkened theater,
the audience could hear subtle cues that the
presenter was in the room, including soft
breathing and clearing of throats. The presenters also believed the audience was aware
of them shifting their positions inside the
theater.
From their interviews, visitors felt the live
narrator to be more personal, and was speaking to them directly: “I would say the difference between a live narrator and a canned one
is like when a human answers a phone, rather
than an answering machine.”

Four planetarium staff who participated in the study were also asked about what
they thought was happening during the live
presentations. Because they were in the same
room as the crowd, the presenters believed
that a “conversational dynamic” was established between them and the audience.
After being subtly conscious that they were
part of a conversation, the audience became
more attentive and involved as part of the
expectations of being a partner in an oral
exchange, even though they may not actually speak up during the program. Furthermore,
the presence of a narrator created an “illusion
of the first time:” the audience felt that the
engagement was unique and tailored for them
alone, making them feel special. The study
inferred that the pre-recorded show audience was not affected by these factors, leaving
them less engaged and attentive.

scientific review), Programs (for educational review, performer staffing), Guest Services
(for ushers and ticketing), and Marketing. The
cross-departmental nature of dome theater
operations means that the development of
new shows—especially ones that break from
the default playback mode—must involve
and have support from multiple divisions in
the museum.
Therefore, new live programming faced
a number of different barriers. In the past,
the programs division did not have enough
staff to cover the daily shows. The marketing department was concerned about the
consistency and quality of live presentations;
they expected each educator performer’s1
performance to meet the same high standard of excellence. Even the finance department expected that ticket sales from a new
live show to at least match, if not exceed, the

Table 1 – Number of Correct Responses from Visitors
(from Koke 1999)
Recorded Show

Live Narrator

0 correct

20%

5%

1 correct

32%

11%

2 correct

29%

32%

3 correct

12%

47%

4 correct

7%

5%

5 correct

0%

0%

Table 2 –Visitors Recalling a Specific Action (from Koke 1999)
Recorded Show

Live Narrator

Keep eyes on object

5%

26%

Use fist to measure

51%

68%

Note time/location

51%

94%

Note presence of sound

17%

39%

Note direction of object

16%

29%

Cosmic Cruisin’
Despite this strong evidence for the utility
of live over canned programs, DMNS management made the decision to have only video
playback when the Gates Planetarium
reopened after its remodel into a fulldome
theater in 2003. The theater seat count shrank
because of the new unidirectional seating
layout within a tilted dome, which meant
that the each show would have only a half
hour turnaround. There would be insufficient
staff available for such a fast-paced schedule
of programming.
Instead of a strong, autonomous director,
DMNS planetarium programming decisions
are made by an operations team consisting
of staff from multiple departments: Planetarium Operations, Research & Collections (for
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revenue from an existing show that it was
replacing in the same time slot.
Despite this, planetarium staff (including
authors Neafus and Mancari) and programs
staff had long been interested in reviving a
live daily program at DMNS. Assistant Coordinator for Space Gallery Programs Dave
Cuomo began prototyping a free program
called Cosmic Cruisin’ in late summer 2009
using an open half-hour block during lunchtime. The program was freely accessible to
guests.
To encourage participation, the Gates Planetarium doors remained open throughout the
(Continues on next page)
1
At
DMNS,
educator
performers
have
communications training, and often come from
acting or improvisational backgrounds.

25

show, allowing visitors to come and go as they
pleased. The theater has a 25 degree rake, with
visitors entering and exiting through doors
in the rear, with a large “landing area” behind
the seats, making egress easier.
Cosmic Cruisin’ featured SCISS AB’s Uniview
software, which was already in use in Gates
Planetarium evening programs. As a staff
educator delivered the live presentation while
mingling with the audience, a second person
would “fly” Uniview in the dome. This operator was initially a museum galaxy guide

ers or talented volunteers who could address
visitor questions in those domains.
Themes would emerge for each presentation depending on the expertise and interests of the presenter, including observational
astronomy, astrobiology, and even talks by
a geologist focused on Earth features visible
from low orbit.
For the first year of the pilot phase, the
only way that visitors knew Cosmic Cruisin’
was happening was if they happened to walk
by the open doors of the planetarium as the
presenter pitched the program like a
carnival barker, in the few minutes
before the show started. By the following summer, in August 2010, staff had
enough experience that Cosmic Cruisin’
appeared on the regular planetarium
schedule. Although there was some
discussion about switching to a paid
ticket model, the show stayed free for
the public. At this time, in addition
to its regular lunchtime slot, Cosmic
Cruisin’ also began appearing as an offering during evening members nights and
other special events.

Genesis of Space Tours Live!
In November 2015, the Gates Planetarium began running Adler Planetarium’s Destination Solar System, a hybrid
program featuring a presenter that
interacts with a character in the fulldome film, thus combining the engaging presence of a talented performer
Enthusiastic children respond to the educator
with the polish and consistency from
performer.
a pre-rendered film. Although Cosmic
Cruisin’ had been successful the previvolunteer docent who had experience with ous five years, it was discontinued as a daily
the software on the Orbits Table tabletop
show in order for it not to compete with a live
interactive in DMNS’ Space Odyssey exhibit. program that was generating ticket revenue.
(Eventually, programs staff eventually took
In the year after this changeover, Cosmic
over this role as well.)
Cruisin’ did not entirely go away. In the Space
Instead of a traditional star talk, Cosmic
Odyssey exhibit, staff educator performCruisin’ quickly evolved into a free-form ers hooked up a Uniview-enabled laptop to
program, where audience feedback was essenthe 3.6 meter-wide, flat “Space Screen” to run
tial for shaping the narrative. The present- “Travelin’ the Universe,” a variant of Cosmic
er asked visitors where in the universe they Cruisin’. A version of Cosmic Cruisin’ in the
wanted to go or what they wanted to see.
dome also appeared in an evening, adults-only
Audiences tended to ask for flights to differ- event, the Great Space Escape, which included
ent worlds in the solar system, as well as travel
more night sky and constellation stories.
out into galactic and extragalactic space.
There were even occasional queries
Some presenters opted to emphasize what was from daytime guests wondering what had
visible in the night sky, but the show mostly
happened to the regular Cosmic Cruisin’ offerfocused on simulating space travel to loca- ing in the planetarium. Despite the lack of
tions throughout the universe.
a daily show, the variations on the Cosmic
The Cosmic Cruisin’ presenters eventualCruisin’ theme proved popular enough to
ly included not just the staff educators, but
ensure that it would eventually be resurrectalso talented galaxy guides and DMNS sciened in a new form.
tists. Generally, staff educators were discourPlanetarium staff continued to investigate
aged from going outside the solar system since
how Cosmic Cruisin’ could be revived, and
they were not knowledgeable enough to talk
submitted several proposals to DMNS leadercomfortably about galactic and extragalacship for funding to develop a new program. In
tic astronomy. However, there were researchDecember 2016, approval was finally given for

26						

Planetarian				

a follow-up, with 8 weeks allotted for development starting in January 2017. Now known
as Space Tours Live!, the new program would
have several essential elements. It had to be a
high quality, consistent experience for audiences, regardless of who was delivering it.
The technical aspects of running the program
would also be smooth and invisible to the
audience. The educator performers also had to
stay focused on their presentations, and not
distracted by the user interface, the workings
of the software, or the underlying hardware.

Storylines
The free-for-all nature of Cosmic Cruisin’
meant that the Uniview operator ended up
hopscotching around the solar system (and
sometimes the universe, depending on the
presenter) based on audience requests. This
often resulted in a disjointed performance,
and not as polished and professional as a live
program could be.
Another challenge was to create a satisfying storytelling experience with a beginning
and end, but which still incorporated the
open-ended audience requests. A free-form
audience-driven show meant that different
presenters with their own content knowledge
and experience with astronomy and planetary science would create a broad range of
experiences for their audiences.
We decided to create three different predefined storylines for Space Tours Live!:
“Cosmic Distances,” “Types of Planets in the
Solar System,” and “Habitability.” The scripts
for the first two were completed by midFebruary 2017, with the final story done a
month later.
Each narrative would be supported by
examples from places the audience requested to visit. Guests would feel that they were
experiencing a wholly audience-driven
show, even though the narrative was actually constrained. At the same time, the audience experience would be more polished and
narrative-driven than Cosmic Cruisin’.
The staff training was informed by the
most common audience questions we saw in
the five years of Cosmic Cruisin’. For instance,
we received requests for the same solar system
objects (Mars, Saturn, Jupiter, Uranus, and
Pluto). There were few quantitative questions like “how hot is it” or “how far away is
it.” Instead, the frequently-asked questions
were ones involving origins (“why is it rocky,”
“how did it get there”); human space travel
(“have people visited Mars,” “when are they
going there”); scale (“how big is it”); and questions about specific objects and features (e.g.,
Saturn’s rings, Jupiter’s Great Red Spot).
Training
A cadre of 12 educator performers were
delivering Destination Solar System shows
four times a day. This team was also chosen
(Continues on page 28)
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for Space Tours Live! These presenters came
from a larger pool of 30-40 part-time educator performers who operated throughout
DMNS in exhibit gallery programs, on- and
off-site school programs, evening events, and
in-house science camps for schoolchildren.
Most had performance and/or teaching backgrounds.
Although they may have had experience working in other DMNS educational
programs, they did not necessarily have any
astronomy training. (One performer admitted
that he did not know the names of the planets
in their correct order when he was hired for
Destination Solar System!) Despite the initial
varying levels of ability, all of these educator
performers shared an innate curiosity, a willingness to learn, and the ability to convey
excitement about science to their audiences.

Reactions from the audience.

Many of the educator performers training for Space Tours Live! had space science
content training from working in the Space
Odyssey exhibit. There they also picked up
Uniview skills by delivering the “Travelin’
the Universe” version of Cosmic Cruisin’. Such
interactions were important, since they were
used to delivering only scripted responses in
Destination Solar System.
Those who did not have any Uniview-related experience started practicing their presentation skills with the “Travelin’ the Universe”
talk or on the tabletop projection Orbits
Table. Such activities were low risk, since
DMNS guests were not paying any additional
fee for such programs (whereas they normally would in the planetarium), and would be
more forgiving of mistakes and glitches.
The educator performers were also gaining
experience by having authentic interactions
with guests, which would be more difficult
when practicing with other staff members.
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Some performers also practiced in the planetarium itself, working in the dome before
or after the daily public shows. Co-author
Mancari improved and simplified the video
control systems to ensure high reliability and
ease of operation, even by our most non-technical pilots, many of whom were often practicing in the planetarium by themselves.
Educator performers who had little astronomical backgrounds had the greatest challenge, since they had to appear as experts to
the public. Program specialists (authors Sands
and Pequette), who were responsible for training, provided them with educational content
sheets, pointed to NASA websites, and sent
them to watch the Crash Course Astronomy videos hosted by Phil Plait on YouTube2.
Educator performers were also encouraged to
prepare with one another via mutual discussions and quizzes. Most of the
educator performers actively
sought out new content knowledge on their own, even after
their official training ended,
so that their shows would stay
fresh.
The educator performers also
covered programs throughout
the building, so training had
to accommodate their existing
work schedules. With a dozen
staff to prepare, a detailed calendar was developed to allow time
for instruction, rehearsal, and
final sign-off by the program
specialists.
Each educator performer
had 1-2 training sessions in the
Gates Planetarium, where they
were able to practice operating
Uniview using the panels interface on a handheld tablet, and
playing to an audience consisting of other
staff. In addition to making sure that they
were able to perform at least one of the storylines, they also practiced handling situations
where an audience member presented them
a question they did not know the answer to.
The goal was to have all staff gain the same
comfort with the technology, and the same
competency in content knowledge needed to
deliver the storylines.
As they improved their skills, the educator
performers also had to make sure their enthusiasm for the topics and the spontaneity of
their performances—necessary for audience
engagement—did not wane. They were still
expected to meet the high audience expectations for live presenters at DMNS. By the end
of the in-dome training sessions—typically 2-3
weeks after training started—they were signed
off by the program specialists.
2 https://www.youtube.com/playlist?list=PL8dPuua
LjXtPAJr1ysd5yGIyiSFuh0mIL
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Technical operations
Uniview can be controlled from a tablet
with the user-programmed panels interface.
These easy-to-create layouts allowed the
planetarium technician (Mancari) to create a
unique interface allowing educator performers to swipe back and forth between different
pages for the Space Tours Live! storylines. Each
page was designed to be sparse, to minimize
confusion. Notes containing additional information were found on each page.
The deliberately simple interface was
meant to accommodate educator performers
with a range of technical ability, from those
who were technically savvy to those not
comfortable with computers. The tablet also
allowed the educator performer to control
the dome while standing visibly near the
audience, instead of being tied to the control
desk in the back of the theater. Overhead stage
lighting was left on at a subdued level so the
audience could see the presenter’s introduction, but was turned off afterward to maximize the impact of the dome visuals.
The Gates Planetarium runs Evans & Sutherland’s Digistar software for pre-rendered show
playback, while Uniview is used for real-time
presentations. The educator performer staff
were given instructions for switching the
dome between playback and the real-time
systems, as well as toggling a KVM controller
so that the keyboard and mouse governed the
appropriate cluster.
For each live show, the educator performer donned a headset that fed the microphone
audio to the dome sound system. A hand strap
attached to the tablet allowed it to be held
with one hand, and controlled with the other.
Background music came from a second tablet
which started playing before the start of Space
Tours Live!, and unplugged afterwards when
the dome went back to show movies. A procedural checklist helped staff complete their
tasks in the proper order.
Technology-related problems with the
educator performers have been minimal,
although they occasionally appear. For
instance, after background music was added,
each of the twelve educator performers had
to be individually re-trained to take note of
the new steps in the procedures to turn on
and off the music. Something as simple as an
operating system update to the tablet—which
altered the appearance of the user interface—
led to concerns for a few of the presenters who
were nervous about computers.
There have been instances when a presenter has forgotten to turn off the mic to the
headset after they have finished a show,
which let the audience hear ambient noises
around them after they had left the dome.
The common solution to these different issues
was to update the training materials, and to
(Continues on page 30)
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refresh each presenter with the revised procedures.
Maintaining consistency and clarity of the
procedures is probably the most important
lesson learned by our operations team. The
educator performers are focused on their audience, and any confusion or disruption to their
routine can be detrimental to their performances.

Space Tours Live! goes live
On 17 March 2017, Destination Solar System
switched to two shows daily, with Space Tours
Live! taking up the remaining two live show
spots. The presenters initially offered two
different programs, “Cosmic Distances” and
“Types of Planets in the Solar System.” Rehearsals had started on the third topic, “Habitability,” which was adopted by only the most
experienced of the educator performers, who
were more comfortable with the advanced
content.

Reactions from the audience.

Over the next several months, the educator
performers experimented with their deliveries, and slowly discovered a set of best practices and recommendations, which were
reported back to the planetarium team via
two different “Show Shop” workshops in the
summer of 2017.
Some of the difficulties with the initial
version of Space Tours Live! was due to narratives that were too script-like. The word
“script” itself implied text that had to be
repeated verbatim by the presenter, whereas
Space Tours Live! was intended to be more freeform and less confining.
To create more satisfying storytelling,
programs staff decided that the introductions and the endings for each story would
be scripted, but the middle would be a looser,
adaptive narrative, created on the fly by the
presenter. As a result, the “scripts” evolved into
“programmatic outlines.” Content knowledge
was published in separate content sheets for
each storyline, emphasizing that even in the
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training materials, a variety of content could
be grafted onto each user-driven story.
The educator performers also found that
audiences often did not enter the dome
excited and ready to offer ideas for places
they wished to visit. To get visitors to open
up, the presenters now engaged with them as
they stood in line waiting to enter the theater.
During these 5-10 minutes, the guests connected with the host, learned about the show
format, and became primed to be more participatory, instead of waiting to sit and watch
passively. Again to emphasize the free-form
nature of the experience and move away
from a didactic classroom, educator performers asked “What are you wondering about?” or
“Are there any places in the solar system that
you are curious about?” instead of “Do you
have any questions?”
At the start of Space Tours Live!, most of
the educator performers selected “Types of
Planets in the Solar System” because they
believed the content was
easier to learn. The storyline had two main threads,
one on terrestrial planets,
and the other on gas giants.
Visitors were asked to select
a planet from each group.
Visitor feedback showed
that they preferred to have
more flexibility in their
options. The programmatic
outlines were later remediated to give the audience more
freedom of choice.
The “Habitability” show
was also altered. The first
version of the show had the
presenter offering up a list of
planets within and outside
of the habitable zone around the sun. To the
audience, having two broad options again felt
like they did not have much of a choice. After
further refinements, guests are now given
more options, including the ability to visit
moons and even the sun.
Over the summer, one of the educator
performers started to develop a “Cosmic Collisions” story. This narrative had a variety of
different options, and engaged the audience
in visual thinking, by asking them to report
what they were observing on the dome.
This show was immediately successful with
both the educator performers—four of them
picked it up within weeks of the release of its
programmatic outline in October 2017—as
well as visitors. At this time, the least popular
show, “Types of Planets,” was retired from the
list of offerings.

Evaluations
Early feedback from audiences was
extremely positive, but anecdotal. During
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special evening programs when Space Tours
Live! competed with other live and interactive offerings elsewhere in the museum, the
live planetarium show usually ranked first.
The first formal evaluation was conducted in
May 2018 by DMNS’ Audience Insights evaluation team.
Ninety-five visitors who had attended six different Space Tours Live! shows were
surveyed. When asked about the live educator performer, the vast majority of audience
members “agreed” or “strongly agreed” that
the presence of a live facilitator helped them
learn more (a combined total of 92% in the
two categories), made the show more engaging (94% in the combined two categories), and
enjoyable (87% in the combined two categories).
Visitors were also asked to rank the show
using the Overall Experience Rating (OER)
survey, which was originally developed by
and had been used continuously at the Smithsonian Institution for the last 14 years (Pekarik,
Schreiber, & Visscher 2018). The instrument
uses a five-point Likert scale, with ratings of
Poor, Fair, Good, Excellent, and Superior to
capture feelings of the overall experience.
Its consistent use at all Smithsonian
museums to survey over a hundred exhibits
and programs provides a stable baseline for
the comparison of new programs. Like many
other museums (Pekarik et al. 2017), DMNS
has adopted OER as a way to inter-compare its
exhibits and visitor programs.
Smithsonian’s Office of Policy & Analysis
found that the fraction of visitors surveyed
using OER who ranked an exhibit or program
Excellent was typically in the range 40%-60%,
whereas the rankings below or above Excellent could vary greatly from one program
to the next (Perkarik et al. 2018). The OER is
argued to be a better indicator of whether
an experience excites the most enthusiastic visitors, because it offers a rating beyond
mere Excellent. Based on statistics gathered at
Smithsonian museums, typically 20% of audiences give the highest Superior rating.
DMNS has not gathered as many OER evaluations for any comparisons to be meaningful. But for visitors who saw Space Tours Live!,
10% ranked the show as less than Excellent
(i.e., Poor, Fair, or Good), while 49% gave it
Excellent marks, and 41% ranked it Superior. If, like the Smithsonian museums, DMNS
programs on average also receive a rating of
Superior by 20% of its visitors, then the Space
Tours Live! Superior score of 41% has an error
of roughly 10% at the 95% confidence level.

The future of Space Tours Live!
The current set of storylines for Space Tours
Live! are fixed for months at a time, since it
takes more time and resources to create new
(Continues on page 54)
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One Sky: Connecting indigenous star stories

Jean Creighton
Manfred Olson Planetarium
jcreight@uwm.edu
Margaret Noodin
English Department
noodin@uwm.edu
University of Wisconsin-Milwaukee
For a decade now, we have both wanted to
highlight local Indigenous ways of appreciating and understanding celestial phenomena
and the night sky. Fortunately, with a group of
other colleagues and students, we were able to
combine the resources of the Manfred Olson
Planetarium and the Electa Quinney Institute
for American Indian Education (EQI), both at
the University of Wisconsin-Milwaukee. As a
result, our group has built a relationship that
is fruitful for all parties concerned: the UWM
Planetarium, EQI, students, and the broader
community.
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Last spring our group produced Indigenous Voices: Sharing the Wisconsin Sky, which
was attended by 850 people. We hope the
program will reach even more through school
programs. This production has had some great
outcomes, the most amazing of which was
that many Native students became engaged
with the project, which helped them feel a
stronger connection to their language and
culture.
The show reminded all visitors that we
share one sky. Although we were highlighting American Indian people in Wisconsin,
Planetarian				

we think that many of the lessons we learned
would be useful anywhere in the world. We
describe our experiences here to encourage
other planetarians to reach out to native, or
under-represented, communities so together they can highlight sky-Earth connections
that are not celebrated broadly.

Starting
Think about your goals: What outcomes
are you looking for? For example, do you
want live program(s) with guest speakers in
the planetarium, or a stand-alone recordVol 47 No 4 - December 2018

Facing page: Detail from the Indigenous Voice
program, credit: UWM Planetarium/Nathaniel Schardin. This page, top: the four main
contributors, from left: Nathaniel Schardin,
Dr. Jean Creighton, Dr. Margaret Noodin, and
Dr. Bernard Perley. Credit: UWM Photo/Troye
Fox Bottom: Stockbridge-Munsee-Mohican
community members: Dr. Jolene Bowman, Jamie
Sparks, Nathalee Kristiansen, Patsy Delgado,
Elizabeth Delgado, and Jennifer Sparks; used
with permission.

ed program for your planetarium or another
venue such as a library or classroom?
Think about your resources: expertise,
space, audiences, funds, publicity.
Think about intended audience(s): children, adults, senior citizens, general audiences.
What do you hope to accomplish?
Planetarium Director Dr. Jean Creighton
wanted live presentations in the UWM Planetarium. For the short term, she wanted to try a
few 30-minute midday programs; for the long
term, she envisioned a series of live 60-minute
evening performances that would highlight
the Nations of Wisconsin.
Dr. Margaret Noodin, director of EQI,
wanted to continue the work of linguistic and
cultural revitalization. She and Dr. Bernard
Perley, professor in the UWM anthropology
department, frequently look for projects that
can help native and non-native students and
scholars understand Indigenous and ongoing
connections to the land.
Together our team engaged in a project
that could be viewed as a form of reconciliation between Indigenous peoples and the
settler society that surrounds their nations.
This work can benefit everyone as communities and entire countries move together into
a future where land, water and the night sky
need the stewardship of many people.

Reach out to people in your
immediate community
Ask if colleagues at your work place (e.g.,
university, school, museum) or neighbors in
your area would be interested in building a
coalition that connects Indigenous cultures
with the stars; they will be your links with the
broader Indigenous community.
If possible, seek out Indigenous faculty who
teach courses in Native American and Indigenous Studies1. In our case, Creighton reached
out to Noodin and Perley. Both respond1 You can also contact Indigenous student support
offices to get more information about tribes whose
students attend local universities and colleges.

ed enthusiastically with a real interest in the
night sky.
Noodin had once taken part in a similar
project with the planetarium at the Natural
History Museum at the University of Michigan, and both Noodin and Perley had recently worked on a digital humanities project
that communicated appreciation for the
cosmos by combining Perley’s art and Ojibwe
language lessons (http://ojibwe.net/projects/
prayers-teachings/landbody-conference/).
Creighton also was lucky to find Michael
Zimmerman Jr., who incorporates study of
the cosmos into his elementary and middle
school Ojibwe classes and is well versed in the
local star stories of several Nations. This core
group was a great way to build an alliance
across our campus.
If you cannot find interested partners
immediately, attend events in your vicinity such as a Pow Wow or a Native art exhibition in order to meet people. If people do not
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respond to email, visit them in their office or
wherever else you can find them. You will
probably need to reach out more than once—
people want to make sure that you are genuinely interested in a long-term project.
Don’t be discouraged. Many Indigenous
people who are citizens and descendants of
American Indian nations have been asked to
visit or perform in classrooms or for groups
of people, but they have not always had the
experience of someone genuinely wanting to
work with them to find knowledge together
and preserve it. They want to be equal partners in planning, not an afterthought or a
minor contributor.

Be patient
Creighton reached out for the first time in
April 2014 and again, after a couple of smaller
projects, in April 2017, with a specific proposal for a series in spring 2018. After months
(Continues on next page)
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of working and adjusting the program, we
opened Indigenous Voices: Sharing the Wisconsin Sky in March 2018.

Gearing up
Start with a pilot project to see how well
you work together
We started in July 2014 with an evening
summer program offered to incoming
students in the UWM American Indian
Science Scholars Program. Creighton talked
about what causes the northern lights and
Zimmerman discussed the various words for
aurora in different languages and what they
signified to Indigenous people. This program
was so successful that we have offered it every
year since then.
In the fall of 2014, we collaborated to offer
the Anishinaabe Star Stories series, which
included three 30-minute programs over
three weeks. We took turns looking at different patterns in the sky: the Fisher (a.k.a the
Big Dipper); Sweat Lodge (a.k.a. Corona Borealis); the underwater panther Mishibizhiw (a
combination of Leo and Hydra).
Ask questions
One of the questions that came up very
early in our conversations was what terms
are preferred. We found that universally, whenever possible, Indigenous people
prefer others to use the name of their specific
nation. Our project involved Ho-Chunk, Maliseet, Mohican, Odawa, Ojibwe, Oneida, and
Potawatomi. The terms American Indian and
Native American were both used in instances
where sources and organizations had chosen
one term over the other for specific political
reasons.
The National Congress of American
Indians, founded in 1944, is the oldest, largest,
and most representative American Indian and
Alaska Native organization, while the Native
American and Indigenous Studies Association
is the largest international scholarly organization that engages in Indigenous issues. The
term Indigenous is the preferred adjective in
the United States; in Canada, the terms First
Nations and Aboriginal are also common.
Generally speaking, it is good practice to
discuss preferences with your collaborators.
Double-check facts
Sometimes it is hard to get simple facts
straight, such as the order in which the different Nations first inhabited Wisconsin. Collaborators can help the planetarian avoid
incorrect statements that could inadvertently
alienate people. For example, Creighton read
that the Menominee people had always been
in Wisconsin and were the original inhabitants of this land. It was pointed out that the
origin story of the Ho-Chunk Nation also
started in Wisconsin, in the Green Bay area,
and both groups consider themselves direct
descendants of the ancient cultures who lived
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in the area immediately after the ice age. This
clarification helped Creighton avoid a major
embarrassment.
Another type of factual information that is
crucial for the program is the ability to identify the Nations in your region. There are
several ways to think about this. One is to
determine which tribal nations near you are
recognized by the federal and state governments, which can easily be checked using the
Tribal Directory at the National Congress of
American Indians website (www.ncai.org).
A second way to understand Nations is
as large confederacies or ethnic groups that
existed prior to colonization. Several communities still value these connections and relate
to one another through language and culture.
The Three Fires Confederacy, for example,
is a term used in the Great Lakes region to
connect the Ojibwe2, Potawatomi, and Odawa

Indians or the Mole Lake Band of Lake Superior Chippewa. In many other cases, tribes have
been given inaccurate names; for example,
the Ho-Chunk people were called Winnebago
for many decades.

The plan evolves over time
In Spring 2017, Creighton discussed with
Noodin and Perley the idea of a series of seven
programs that would contain a brief overview
of all local Nations, highlighting one each
week with its culture and depiction of the
night sky. By October 2017, we had concluded that there would be two presentations each
night for the seven Fridays (March 23-May 4);
that Native students would gather content
on topics that could include celestial bodies,
constellations, creation, the afterlife, and clan
images; and that the UWM Planetarium staff
would attend the UWM Pow Wow.

Three generations during the
2017 UWM Pow Wow: Monea
Warrington (on left) with her
two nieces Akyra O’Kimosh
and Alayia O’Kimosh and
Margaret Noodin (on right).
Used with permission.

people—they all refer to themselves as Anishinaabe. In the U.S. and Canada there are over
200 small Nations that would be considered
part of this larger group, and yet each one of
them has a specific legal name, such as the Lac
du Flambeau Band of Lake Superior Chippewa
2 In some treaties the Odawa and Ojibwe are called
Ottawa and Chippewa, which are merely spelling
variations.

Planetarian				

By mid-November the significance of
language had begun to emerge: the idea that
we would hear words and maybe songs in
the different languages was first discussed. A
major breakthrough at the end of November
was finding origin stories on Wisconsin Public
Television. These clips provided the backbone
of our content for months.
(Continues on page 36)
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In January, an attractive flier was conceived
with significant guidance from EQI staff.
The idea emerged of highlighting American
Indian university students who have cultural ties to Indigenous people of Wisconsin
and beyond. By late February, the show had
a shape: a recorded welcome and invocation
by a UWM grad student from the Menominee
Nation; a 20-minute presentation about all
Nations, with maps, imagery, people talking
different languages, words on slides in each
language; a 15-minute stargazing session in the
domed theater; and a discussion during which
the audience could ask questions of the host
and/or guest of the day.
At this point, it helped to have a written
plan with deadlines, thus clarifying the next
steps, especially because the final product
shifted as circumstances and needs changed.
During dress rehearsals in March, for example,
we realized that there was too much video
and not enough time for live interaction. We
had to determine what to cut.
The creation stories had many similarities
but needed to be told in a fairly ritualistic
tone to show respect, which was awkward in
a dark room with comfortable seats. Though a
dedicated 60-second block for an origin story
is a tragic restraint, it did permit us to retain
the important information while also allowing time for authentic conversations.

Producing
Reality can sting
During the months between our major
talks and the beginning of production (February 2018), we discovered something surprising and upsetting: many Indigenous people
in the region did not respond. It became
clear that it would not be possible to have a
full program for every Nation, either because
most communities are still in the process of
recovering these stories, or the few elders and
young experts who know them are extremely busy or far too humble to claim expertise
on the topic.
There were also extreme differences
between the various tribes. The Ojibwe tribe
has six separate nations in Wisconsin, the
Ojibwe language is taught on campus, and we
easily found information about the night sky
and several constellations, including some
songs. However, for the Stockbridge-MunseeMohican Nation, we found no star stories
whatsoever.
This lack of information can be directly correlated to the relationship each Nation
has had with the United States. The large
inland Ojibwe diaspora spans both the United
States and Canada and co-existed with small
numbers of traders and settlers centuries
before colonization began.
Meanwhile, the Stockbridge, Munsee, and
Mohican tribes were originally located near
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“Beaver Star”
Long ago, there was a time when one Great
Beaver was created—much larger than the
beavers we have today.
In that time, the Beaver would build a great
lodge wherever the Beaver settled. Also, the
dams this Beaver built would flood vast areas of
land. Many times the Anishinaabe people would
have to move and resettle another area because
their land would be flooded.
Eventually, the Anishinaabe people grew tired
of having to always move from areas that provided great hunting, gathering, and other essentials to live
their lives. They asked Gizhemanidoo, the Creator, to
help them with their problem of always having to deal
with the flooding from those dams.
One day, the Creator sent a Thunder Being to remove the Great Beaver. When the
Thunder Being arrived, a great fight began between the Thunder Being and the Great
Beaver. At one point, the Thunder Being used its claws to grab the Beaver, and then
began to lift the Beaver into the sky.
As the Beaver squirmed and writhed to gain release from the claws, blood fell onto the
land and formed many small pools. From these pools, smaller versions of the Beaver
began to rise out and are the reason why the beavers of today look as they do.
The Thunder Being carried the Great Beaver up into the sky where the Beaver was eventually left as a reminder to the Anishinaabe people about this part of their history.
Where the Beaver was left is where the constellation Gemini is located, though the
I
old ones refer to it as Amik Anong (Amik = Beaver, Anong = Star).		
Beaver line drawing from archives of Pearson Scott Foresman, donated to the Wikimedia Foundation. Public domain.

the Atlantic coastline and suffered both physically and culturally when the first colonies
were established. Eventually, they were relocated to Wisconsin and many of the survivors
chose assimilation as a path forward.
Student members of each Nation worked
with primary documents, oral histories, and
various archival ethnographies to find as
many stories as possible, mostly in Ojibwe,
Menominee, and Oneida.
Rely on liaisons to reach out to the Native
communities
Our collaborators sometimes had to call in
favors to have speakers come because Indigenous people can be unfamiliar at best, or even
suspicious, of institutions and their intentions. This distrust is not surprising: many
Indigenous peoples have been marginalized
by institutions, including schools and colleges. Also, schools have historically been used
to erase and suppress Indigenous language
and culture3. We found that a modest stipend
($200) for speakers showed our respect for
their time.
Despite our best efforts, on March 20, we
had confirmed hosts for only three shows
(out of the seven). Noodin invited more than
15 people from a particular nation before one
person accepted tentatively. It was a deli3 The violent and abusive history of boarding schools
is well documented and, in Canada, led to the recent
formation of a Truth and Reconciliation Commission.
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cate situation that Noodin helped negotiate.
She understood that the person felt nervous
about participating in the program because
he couldn’t speak his people’s language, so
we invited him to come to a program and
observe its structure, after which he became
more comfortable hosting. This was a pattern:
people were more willing to participate when
they understood the scope of the project, the
planetarium’s ongoing commitment to Indigenous culture, and how they would fit in.
Enable communication between the guest
and the audience
We prepared questions for the guest speakers so they could focus on positive experiences
with questions such as “How do you celebrate your culture?” Since most speakers did
not know star stories, we sought to connect
culture with the natural world through the
question “What is your favorite season and
why?” We felt strongly that the event should
celebrate specific Indigenous cultures in our
region rather than focusing on its more difficult history. The prepared questions helped
the audience to ask questions as well; we
found that audience members often hesitated to ask questions, but often had many questions once the discussion began.
Be flexible
Many ideas turned into dead ends. Some
members of the team thought we could film
during a campus Pow Wow in October to
(Continues on page 38)
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provide footage for our event, so several nonIndigenous students attended a Pow Wow
and filmed the event. However, we could not
obtain permission from participants to use
this footage.
Most Indigenous people are not willing to
be filmed unless it is clear how the footage
will be used and they did not understand how
their dancing would relate to astronomy. It
was also obvious that our campus needed
to do more to connect Indigenous and nonIndigenous students so they can collaborate
more often in the future.

Use what you can
When it became clear that for some tribes
we had no star stories, we began exploring
the possibility of highlighting the different
languages spoken in our region. We thought
it would be important, whenever possible, to
show the words for, say, earth, sky, sun, moon,
and stars in Menominee, Ojibwe, Oneida, and
Potawatomi.
This made it easy to see which languages (Ojibwe and Potawatomi) come from the
same branch of Algonquin languages, whereas
Menominee comes from a different one.
Oneida is radically different (being from the
Iroquoian family of languages) and Ho-Chunk
represents yet another language family (being
Siouan).
Even though we were unable to have entire
programs on each nation’s star stories, we did
1) present an overview of the names and locations of the various bands of the Wisconsin
Nations, 2) introduce a current UWM student
from that nation (either live or recorded), 3)
have a short video of origin (with permission
from Wisconsin Public Television), 4) show
stars in the city and country with any star
stories from the week’s highlighted Nation (or
a different Nation if necessary), and 5) have
the guest discuss some aspect of their culture
and answer questions.

Morph loss into revitalization
During the process of collecting material,
many Native American students felt heavily
the loss of their culture and language. These
students were saddened because they couldn’t
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find simple words in their language such as
“sky,” never mind the word “constellation,”
while Creighton was easily able to tell the
stories of stars preserved by her own Greek
culture. A few of them needed one-on-one
discussions with mentors to deal with this
sadness.
They were helped to turn that corner when
Perley articulated the role this program can
play in revitalizing language and culture in
these communities and getting more students
engaged in this process. The students learned
many things about each other’s culture and
were hopeful that one day their star knowledge might be much more familiar to people
living in the region.

Have back-up plans from the start
Because the UWM Planetarium programs
are live, we felt strongly that there should be
three presenters, including Creighton, who
could help with stargazing as needed. The idea
was that if one of the presenters was unable
to come at the last minute (which happened
twice), there would be at least one person
who could talk about their culture, either the
host from EQI (student or faculty) or the guest
speaker. Even if your program is prerecorded,
some live components give it greater impact.

Widely advertise the program
Many news outlets are interested in this
kind of programming if they know about it.
Wherever possible we tried to set up interviews over the phone or in person with two
of us present. On one occasion, it was surprising how the interviewer emphasized the
conflict between science and the Indigenous
sky stories without accepting that one of the
delightful things we found during our collaboration was that science is incorporated into
the language and stories.
The EQI collaborators provided some
insights into how words for astronomical
objects captured nuanced truths about such
objects. For example, one of several words
in Ojibwe for the aurora borealis is “waasnoode.” The first part of the word “waas” is
used in “waasa” (distant), “waaside” (to glitter
or shine) and “waasamowin” (lightning). The
second part of the word
is related to the word
“noodin,” which is wind
or current. Since the
lights are produced by
solar wind interacting
with the magnetosphere,
this is a particularly
insightful description.
Another example: the
Oneida word for “star”
(o-tsis-tah) has the same
root as “fire” (o-tsi-se-le),
which suggests an object

Planetarian				

that makes its own light.
Take pictures for publicity; share the
pictures with both speakers and students to
spread the word even after the production is
over. Even if some of your usual audience is
unable to attend, they will be pleased with the
kind of welcoming and inclusive programming you offer.

Wrapping up
Write about what worked: We consider
the whole program very successful. Not only
were these programs sold out; they addressed
a great need to make Indigenous peoples more
visible. Many American Indians of the diaspora would like to learn more about their
own culture and other Indigenous peoples’
cultures. Frequently, students surprised one
another as they shared their own stories.
Also, general non-native audiences are
thirsty to learn more. There are many
misconceptions about contemporary American Indians and Indigenous languages and
culture. These stereotypes are perpetuated
in the popular culture and have established
a limited perception of Native cultures and
peoples.
This entire project not only contributed to
the knowledge of the cosmos, it also added to
the multicultural competency of the campus
and our urban community as a whole. Many
people still think of American Indians as
all looking alike, or fitting a certain stereotype they may have encountered in history
books or films. Instead, everyone was reminded that citizens of the 573 Indigenous Nations
in the United States represent a wide range of
languages, traditions, historical circumstances
and physical characteristics.
Write about what didn’t work: One thing
we concluded is that students might have
been more active if their research was built
in their courses as small or large assignments.
The ideal scenario at our institution would be
to plan a year in advance and work with the
undergraduate research program to ensure
that students would be paid or earn credit for
their research, which would help ensure their
hours would be incorporated into their semester schedule.

What might be the next steps?
Our first step was to write up how this
program came together and share what we
have learned with the planetarian community. Our next step is to promote the program to
schools and libraries in the region.
We imagine that these collaborations
might look different in different contexts
around the world. We hope that our experience will encourage you to build your own
collaboration with Indigenous peoples in
your area, and we look forward to seeing
what you learn from it.		
I
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SEEING in the dark
Debunking myths
about how we see
in planetariums

Philip Groce
Helping Planetariums Succeed
619 Orange Street, Macon,
Georgia 31201 USA
hps4075@bellsouth.net
Abstract: This presentation attempts to
define how we see and perceive images in
the planetarium environment. I will address
the characteristics of visual acuity as it
applies to images produced by star projectors and fulldome systems.
How do humans see in the dark, in the
light, and in planetariums?
As shown in Figure 1, the eye image is
focused on the retina, which contains over
125 million light-sensitive nerves. Some are
shaped like rods, the others like cones. Rod
sensors in the human eye are about 100
times more sensitive to light than the colorsensitive cones. They are most concentrated in the areas of the retina that are used
for greater than 10 degree fields of vision.
Astronomers, in order to get better views
through their telescopes of faint nebula
images, often avert their gaze so that they
can use the eye’s more light-sensitive rods.
Cone sensors are concentrated in the
center of the retina and provide the brain
with the most image details and color information. They are most effective in bright
scenes and are not very effective in the dark

(low light levels). They dominate the central
10 degrees of vision and provide the highest
resolution image of what is directly in front
of the observer.
In bright scenes, the human eye’s iris closes
smaller, creating a sharper image similar to
what happens when a photographer sets
their lens to a higher f-stop. The sharper lens
image, combined with the triggering of the
cones, result in greater visual acuity. This
is why many people can read fine print in
bright sunlight but require reading glasses in
a dimly-lit restaurant.
This seeing in brightly lit scenes is called
photopic vision.

Figure 1

All figures, except where noted, by author
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As Figure 2 shows, at planetarium light
levels, we are only at the edge of photopic
vision. Fulldome digital projections fall
into light levels similar to sunset, dusk, and
twilight. They trigger some cones, but are still
dominated by rod information. This level is
defined as mesoptic vision.
Star projection levels are in the realm of
even lower light. They trigger vision primarily by rods, defined as scotopic vision. As
we transition from photopic to mesoptic to
scoptic vision, we lose the cone sensors and
our ability to see color and resolve fine detail.
We measure the brightness or luminance
of a scene or a reflected screen image in footlamberts. A foot-lambert (fL) is equivalent to
3.426 nits or 3.426 candela per square meter1.
Unlike lumens, which is a measure illuminance, fL is a measure the amount of light
that actually reaches the eye and is a measure
of the theater image brightness of the projector and screen system.
Foot-lamberts are the standard measurement of the motion picture industry and are
an integral measurement for fulldome standards.
It is important to note that vision acuity
falls off dramatically as images drop in fL.

Resolution, brightness, contrast
How does the resolution, brightness,
contrast, and motion affect our perceptions of
planetarium images?
Everyone at one time or another has seen
the Snellen chart (see facing page).
It consists of a number of simple text letters
of various sizes and is viewed from a standard
distance. Simply put, the smaller the accurately-identified letters, the better the eyesight.
Good eyesight that normally doesn’t require
correction 20/20. At a distance of 20 feet (6
meters), if you can read the 8th line of the
Snellen chart you have 20/20 or 6/6 vision
and are considered to have good vision with
no need for correction.
Eye glasses and contact lenses attempt to
correct vision to this standard.
To use this chart, as a measure of visual
acuity, you must enlarge it such that the large
E is 88.6 mm (3.5”) tall. 			
The 20/20 letters all subtend 5 arcminutes, or
1/20th of a degree, and the smallest line width
or space within the letter is 1 arcminute in size.
With 20/20 vision, one can see the difference
of E from Z on line 8 and have the ability to
discern lines or objects as small as 1 arcminute
apart. See Figure 3.
If we use pixels to display these lines and
objects, then 20/20 resolution would be 60

1 For more on the nit, candela, and light emitted
per unit area, see https://en.wikipedia.org/wiki/
Candela_per_square_metre. For foot-lambert, go to
https://en.wikipedia.org/wiki/Foot-lambert

Figure 2

pixels/degree. Apple2 describes a display of
this resolution as a Retina™ display.
A Retina fulldome display, as measured
from the center of the dome, would have
a horizontal resolution of 360° x 60 pixels/
degree, or 21,600 pixels, or a circle diameter
of 6,876 pixels (21,600 divided by pi). Since
most audience members are closer to the

dome than its center distance, dome pixel
resolutions of 8,000 to 10,000 are required to
achieve a Retina fulldome display everywhere
in the theater. This calculation has made 8K
as the “holy grail” of desired dome resolution.
“Houston, we have problem!”
The problem with this reasoning is that in
the USA, a Snellen chart, to be a valid measure(Continues on next page

2 https://en.wikipedia.org/wiki/Retina_display
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ment, must have a minimum
luminance brightness 24 fL. In
Great Britain, the standard is 35
fL and in Germany, 88 fL. The
average fulldome projection
system has a brightness of 1 to 2
fL. At this low light level, normal
retina resolution drops well
below 20/20 (or 1 arcminute) to
20/40 (or 3 to 4 more arcminutes).
Normal seeing audiences at
this light level cannot perceive
a dome diameter resolution
much greater than 3K pixels as
measured from the center of
the room. Under any light level,
retina resolution of fast moving
Figure 3
objects is also limited to about 4
to 5 arc minutes. So, if all you are
showing are fast moving objects on a dome, panel and the next two is the amount of
2K dome resolution will meet the resolution
contrast. The image brightness and pixel resoof the eye.
lution are identical in all three panels.
If image brightness, contrast, pixel fill
As this experiment demonstrates, in deterfactor, image compression artifacts, color
mining the eye’s ability to see detail, contrast,
depth, frame rate, and optical quality are idenespecially in low light levels, may be as importical and the only difference is dome pixel tant in the perception of projected image
resolution, most audience members seeing detail as pixel resolution. High pixel count
1 fL to 2 fL images cannot tell the difference
without high contrast is simply empty resobetween 2K, 4K, and 8K.
lution.
As
fulldome
systems
become
brighter, audience
will have more
photopic
vision
(greater
visual
acuity) and may
see some improvements in resolution.
Brightness,
however, creates
another problem
of greater dome
cross-bounce
and loss of image
contrast.
And
when it comes to
Figure 4; Europa images courtesy NASA
how we perceive
detail in planetarium and fulldome images, contrast may be
For more than a decade I have described
even more important than pixel resolution.
the perfect fulldome system as one with “an

Try this experiment!
View the photos in Figure 4. The small
box in each photo shows two craters that are
approximatelt 1 arcminute in size and separated by slightly more than an arcminute when
viewed from a distance of 18 inches (45.7 cm).
If you have 20/20 vision or better, you
should just be able to resolve these two craters
(see the separation between them). I suggest
that you conduct this experiment in bright
sunlight and again in the light levels of your
planetarium or fulldome theater.
The only difference between the first image
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infinitely bright projector system shining
onto an infinitely dark dome, thus eliminating dome cross-bounce completely. Then we
would have a fulldome image that looks like
reality.”
High contrast is a major reason that
starfields projected by optical-mechanical star
projectors look sharper and far more detailed
and realistic than the best fulldome starfields.
Star projectors have native contrast ratios in
the hundreds of thousands to one, in some
cases millions to one. It is this contrast that
allow us to perceive their higher resolution.
Contrast is why superior stellar realism still
Planetarian				

remains in the realm of the optical-mechanical star projector.

Wait a minute!
“I have seen demonstrations of
8K and it looks better to me than
2k, 3K, and 4K systems I have
seen.”
This may be a true statement.
However, those 8K perceptions of
improved quality are more likely
due to brighter images (better
photopic vision) and far better
projection contrast, and not just
increases in pixel resolution.
Until we can get dome images
in excess of 8 to 10 fL, with
much higher dome contrast
levels (resulting in little or no
effects from dome cross-bounce) than current
systems, then normal vision people will never
be able to truly perceive 8K pixel resolution. With today’s technologies, pixel resolution is the easiest image characteristic we can
increase. However, image brilliance and dome
contrast are the keys to better planetarium
projection and actually perceiving significant
increases in pixel resolution.
I recognize that 8K sounds better than 4K
and to the novice
donor it may be an
easier sell. But planetarians
should
remember
that
they are obligated
to be good practitioners of science.
If all other factors
are equal, buying
8K may not be the
best way to spend
improvement
dollars.
Perhaps
money saved by
not going to 8K
could be spent on
other more needed
improvements.
And, finally, planetarians should be
demanding suppliers of fulldome systems to
provide much higher contrast systems, brighter projection systems that will work on darker
domes, chip sets with higher pixel fill factor,
image playback with fewer image compression artifacts, better color depth, higher frame
rate, and better optical quality. Once the
industry has mastered these fulldome quality
requirements, we can then explore the benefits of higher pixel resolution and finally
“see” 8K resolution and higher.
I
Paper presented 4 July 2018 at IPS 2018,
Toulouse, France. Reprinted with permission.
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Fulldome content on demand:

Streaming to domes in the internet age

By Carolyn Collins Petersen
Loch Ness Productions
carolyn@lochnessproductions.com

When a random email blast dropped into
Mark C. Petersen’s mailbox in early 2015, it
sparked a brainstorm that led to an entirely new
way of delivering fulldome shows to theaters.
This article provides a deeper look into FULLDOME OnDemand™ (FDOD), the resulting
streaming service, and how it has been received
by the dome theater community.

Genesis of an idea
My partner Mark, president and founder
of Loch Ness Productions, has long been
known as a show producer, but he got his start
composing planetarium space music. He has
long made his Geodesium albums available
through online services such as Spotify and
iTunes.
“These days, everyone is familiar with internet streaming: on YouTube, Vimeo, Netflix,
and Hulu,” said Mark. “So, when I got an email
from Devlin Pix promoting their documentary BLAST!, it caught my attention. They said
‘Rent this movie in HD,’ and pointed to their
page on a relatively new video hosting startup
called VHX. I thought, ‘Hmmm. We make HD
movies for spherical mirror systems already. I
wonder if we could rent those?’”
At that time, Mark figured there might
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be only a couple hundred spherical mirror
systems in the world total, not much of a
potential market. But, despite that, he began
talking with VHX about streaming HD
movies. It turned out they didn’t need to be
1920x1080px rectangular format. The service
could also stream square movies. That meant it
was possible to provide 1080x1080px movies
for all the fisheye projector systems, which,
Mark figured, made for a much larger potential market of domes. That includes virtually all portable systems, and a goodly amount
of fixed installations too. That gave him the
confidence to pursue developing FDOD.
“Nobody had tried it for fulldome shows.
We were the first, and we’re proud to have
pioneered the effort,” he said.

Building a dome streaming service
In the summer of 2015, Mark began coding
the FDOD site, initially seeding it with Loch
Ness Productions’s own shows. Other producers were quick to jump onboard.
Now in 2018, the service offers more than
100 show packages (30 in languages other
than English) from LNP and 25 other producers. So far, every producer’s movies have
found a renter somewhere in the world. More
Planetarian				

than 200 unique dome theaters worldwide
have generated more than 1500 show rentals
to theaters with 1K or HD resolution projector
systems.
The diverse content reflects the best of the
commercially available shows—the latest
award winners as well as timeless classics—
from astronomy and space titles to underwater exploration, physics/math presentations,
children’s shows, and artistic videos. They
have been used in classrooms, mini-festivals,
and, in a few cases, as a way for a client to evaluate a show before purchasing a long-term
license.
“We have some incredibly loyal renters out
there,” said Mark. “One theater rents shows
nearly every day. They ask their audiences to
choose which show they want, and they have
very eclectic tastes.”
Recently, Mark analyzed rental statistics
since 2015 and used that information to put
ranking tags on the most popular rentals.
These include Adler Planetarium’s One World,
One Sky: Big Bird’s Adventure, Dome3D’s
SpacePark360: Infinity, and LNP’s own HUBBLE
Vision 2 and Larry Cat In Space. “Amazon tells
you if a product is a best-seller; so do we,” said
Mark, noting that when the shows are repeatVol 47 No 4 - December 2018

edly rented, they’re also likely to be audience
favorites.

Fulldome for the cost of a pizza
Certainly
FULLDOME
OnDemand’s
price points are appetizing to cash-strapped
theaters: for most shows the cost is $30 (U.S.)
for a 72-hour rental period. That’s basically
$10/day. “It turns out that’s what many people
are paying already when they order licenses,”
Mark said, “but they’re currently paying it all
up front in one lump sum.”
Mark did some math, using the prices set
by producers for the most common license,
the 10-year variety. “For smaller theaters, the
prime demographic for FDOD, licenses cost
about $5,000 on average,” Mark pointed out.
“Let’s say someone buys a license and plays
the show once a week for those 10 years;
that is 500 plays for $5,000, or $10 per play.
Based on that analysis, we used that price as
our starting point, and added the bonus of
being able to play the show as often as desired
during the 72-hour rental period. Affordable?
Absolutely!”
Beyond price, there are other advantages
for FDOD users. The service opens up a portal
to a vast universe of possibilities for theaters,
especially the smaller ones. No longer do they
need to save up their budgets for years just to
get one show. Now they can afford to stream
dozens of shows. FDOD has turned the whole
content acquisition model upside down.
Little theaters suddenly have access to more
content than even big theaters have.
“The smallest ones used to be the poorest,
content-wise, and now they can be the
richest,” said Mark. “With access to as many
shows as they want, whenever they want, for
the cost of a pizza—what creative planetarian
could not figure out a way to do great things
with this new capability?”

Support from producers
While FDOD is operated by Loch Ness
Productions, and LNP shows are popular
rental choices, the service has been welcomed
by other show producers too. Many of the
company’s longtime producer partners
whose shows are in the licensing catalog are
also featured in the streaming catalog. This
includes Adler Planetarium, the Museum of
Science Boston, and the California Academy
of Sciences. In addition, the service has been
attracting producers from other parts of the
world, among them Mirage3D, Metaspace,
Mediendom Kiel, and LivinGlobe.
Alexander Zaragoza, sales and marketing director for Albedo Fulldome, was one of
the first European producers to join in. “The
FDOD service Loch Ness Productions offers
has proved to be a new and interesting way of
getting the shows out to the planetariums fast,
without us having to prepare the different

technical formats in advance,” said Alexander. “The service is affordable and encourages
planetariums to try out films they otherwise
might have discarded. Our income from the
service is immediate, and we know working
with Loch Ness Productions is a guarantee for
commitment and professionalism.”
ePlanetarium is a prolific producer of shows,
and signed up in 2017. Pat Reiff, president of
the company, said, “We are pleased to be able
to offer our customers this easy way to show
a fulldome video for a short-term rental or
special event. The fact that so many customers are ‘repeat customers’ means that they are
happy with it too. We even have instituted a
‘try-before-you-buy’ policy: any customer can
get the full value of their rental dollars applied
to a subsequent show license purchase.”
“I decided that was a good idea,” said Mark.

Digitalis Education Solutions, and Evans &
Sutherland.
Digitalis has recommended the service
to interested Digitarium customers and one
staffer actually came up with an innovative
approach. Mark recalled talking with Arthur
Bogard there, who told him, “’You know, I’ve
got FDOD streaming from my smartphone to
our projector.” Mark admitted “Actually, it
hadn’t occurred to me to even try. My own
phone was too old and couldn’t do that.”
It turns out that with a capable HDMIenabled smartphone and the right video
adapter cable, a user can stream from the
web browser running on their device directly to the video projector at HD resolution. A
strong wireless signal and generous data plan
are needed for this to work over a cellular
network, of course.

Mark C. Petersen at the console of
the Pixeldome at Loch Ness Productions. Used with permission.

“So I borrowed it to apply to most shows in
the Loch Ness Productions catalog, too.”
Mark often hears from producers asking
whether their shows would be a good fit.
Initially, some producers thought FDOD
might hurt sales of their multi-thousanddollar licenses. “That really hasn’t happened.
None of our customers have said ‘I have the
money to buy licenses, but since I can rent
them instead, I’ll just do that,’” said Mark,
noting what’s really happening is producers
are getting a second income stream on top of
long-term licenses, where none was before. “It
just comes in smaller portions and monthly,
instead of an occasional big chunk,” he said.

Support from system suppliers
The advent of FDOD immediately drew
interest not just from producers, but also
from progressive-thinking hardware vendors.
“FDOD can show on virtually all single-channel fulldome systems,” said Mark, noting that
all rental packages include movies in both
traditional fisheye and prewarped-for-spherical-mirror formats. That provides compatibility with systems from Ash Enterprises, Freefall
Technologies, ePlanetarium, Digital Starlab,
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Interestingly, this means a powerful highend computer is no longer a critical component of a fulldome projection system—and
actually may not be necessary at all. “VHX
created apps that allow movies to be sent to
streaming devices such as a Roku or Chromecast,” said Mark. “All you need is a web
browser running on something; it could be a
phone, tablet, or laptop. Cast it to the projector and away you go!”
Most recently, Mark has been working with
programmers at E&S to add support for FDOD
through their Digistar 6 desktop streaming
function. “We have Digistar 6 in our own
production studio,” said Mark, “so we could
test it for ourselves. Now another significant
segment of the world’s theaters can have easy
access to our panoply of shows.”

What do users think?
To assess user attitudes, LNP surveys its
customers. It comes as no surprise to find the
service is most popular with those having
minimal or no purchasing budgets. Users
mention since streaming allows them to offer
such a diversity of shows, it makes their facil(Continues on next page)
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ities much more appealing—both to
visitors, and also to administrators
upstairs.
Here are actual survey feedback
quotes:
“Thank you for supplying FULLDOME OnDemand. We would not
be able to share these wonderful
experiences with our students if we
had to purchase them. I am glad I
came across this while researching
fulldome movies.”
“The process is easy to use for the
three-day rental. I liked that I was
able to preview the program Friday
night and show it Sunday afternoon
without purchasing another rental.”
“It allows us to present a much
wider range of shows within a
limited budget. It also allows me
the flexibility to try new ideas and
programs.”
“Purchasing a license is to take a
big risk. Moreover, return on investFULLDOME OnDemand’s order screen showing some of the
ment is not as fast as one would
popular shows as determined over the past three years.
want. Therefore, your service FULLDOME OnDemand is a great opportunity for attractive displays at
affordable prices for mobile planetariums,
and hope to do other non-astronomy shows
such as mine.”
in the future.”
“I have two main criteria: a broad appeal
“We rented The Cowboy Astronomer to
for the general public, and shows that tie in appeal to family groups that were here during
to topics from the astronomy course I teach.
a holiday weekend. We rented One World, One
I can’t always satisfy both, but with a wide Sky and Larry Cat In Space because most of
range of choices, I have a better chance. I
our visitors are preschool and early elementarecently did a show with a biology theme,
ry. We have considered offering FULLDOME

OnDemand as an upgrade to birthday parties and field trips, and letting
the adult choose from the entire list.
Specifically, SpacePark360 might be
very popular as a party choice.”

Are there any downsides
Every technology has its challenges, of course. Perhaps the most
significant ones faced by internetbased services come from the internet itself. Everyone who’s watched
online videos knows there are times
when the stream can get interrupted or the available bandwidth dwindles down to a trickle, and they get a
“buffering...” spinner. Obviously, the
better the internet connection and
speed one has, the better for FDOD.
Beyond bandwidth issues, internet access itself can be thorny in
schools where district IT policies,
firewalls, and nanny filters can
block streaming videos. But a web
most
browser needs web access to work.
People sometimes ask Mark why
they can’t download the movies
instead of streaming. “Well, that’s
called buying, not renting,” he said. “Actually,
we could make movies available to download
through VHX, but the sale prices would be
the same as our traditional licenses. So they’re
better off ordering a full-featured retail show
package.”
Like a lot of e-commerce sites, FDOD is a
(Continues on page 55)

Customer review: Our use of on demand
Robin Gill
Astronomy Education Specialist
The Wilderness Center
Wilmot, Ohio 44689
robingtwc@gmail.com
Our planetarium is part of a non-profit nature center. We have been providing astronomy
education programs for schools and the general public for 20 years. We used to have a small traditional planetarium projector and two slide projectors. Programs were written by the TWC Education staff and volunteers from the astronomy club.
Thanks to funding from the State of Ohio Capital Improvement Award for a Community
Recreation Project, we were able to replace our old planetarium with a Digitalis Epsilon system
in October 2017.
The Digitalis projector has given us, for the first time, the ability to show fulldome productions. Our universe, so to speak, opened up with this projector and we want to use our new
system to the fullest. However, our operating budget for the planetarium is extremely small. We
do not have the funding to purchase fulldome programs. FULLDOME OnDemand’s rental prices
are very reasonable and we can rent a show many times over for the cost to own. Right now
rental costs come out of the education budget, and some of the cost is recovered through donations collected at public shows.
Renting and streaming is the only option we have to share this type of programming with the
audiences we serve. Streaming from FDOD has allowed us to provide an immersive experience to
our students and general public that we could not have otherwise done.
The response to this programming has been overwhelmingly positive; for many it was the
(Continues on page 55)
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Espinho, Portugal
Immersive Film Festival
2015

Brno, Czech Republic
IPS Fulldome Festival
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T: 610.459.5200

An Astronomical Experience in Italy

Finding family and Galileo’s footsteps in Italy

Kevin Milani
Chemistry Instructor
Hibbing Community College
1515 East 25th Street
Hibbing, Minnesota 55746
USA
kevinmilani@hibbing.edu
Costacciaro, birthplace of my grandmother. All photos by or courtesy of
the author.

The following is a description of my teaching experience in Assisi, Brescia and Gorizia,
Italy during April 2018. I was fortunate to be
selected the 2018 winner of An Astronomical
Experience in Italy for an American Planetarium Operator.
My assigned field at Hibbing Community
College in Hibbing, Minnesota is chemistry,
but before assuming this position in 1997, I
was the assistant director of the Paulucci Planetarium on campus for 11 years. Since being
assigned astronomy in the spring of 2014, I am
back using the planetarium once again. The
selection committee liked my varied background, which aided in my selection.

A presentation in Costacciaro
April 7: Before I began teaching in Assisi, I
spent several days visiting family in two small
villages, Costacciaro and Sigillo, in the central
Italian region of Umbria, the birthplaces of
my mother’s parents. While there, I was able
to give a presentation on Italian immigration
to the Iron Range of Minnesota.
A number of years ago, I had researched
where in Italy all of the immigrants who
settled along Minnesota’s Iron Range had
been born. I found that a large number had
come from in and around Costacciaro! I had
put together a PowerPoint summarizing my
research and presented it at numerous venues
in Minnesota. Now, I was about to present it
to an Italian audience!
I had translated all of the text in my
PowerPoint into Italian, but since my ability
to speak Italian is woefully inadequate, I
arranged for a tranlator, Caterina Morelli, for
the evening.
We got to Costacciaro and met Euro
Puletti, who had helped organize the evening.
The building where the presentation was
going to be held, Museo delle Grotte di Monte
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Cucco, was not yet open, and I was anxious to
get in and set up my computer. I asked Euro
when the building would be open. Sensing
my mood, he looked at me, smiled, and said
“Do not worry Kevin, this is Italy, it will open
eventually!” Indeed, all worked out, and I had
plenty of time to set up.
The presentation was well attended, with
many of my cousins in the audience. The
evening went very well, with Caterina doing
a great job of interpreting. At the end of the
presentation, one my cousins suggested to
the mayor that he look into making Costacciaro and Hibbing sister cities, which is in the
process of occurring!
I must relate one other experience during
my time in Costacciaro: I experienced my first
earthquake! It occurred at 5:12 a.m. on April 10,
my last day in Costacciaro. There was a loud
bang, similar to a sonic boom, followed by a
slight shaking of the ground. It turns out it
was a magnitude 4.6 quake with the epicenter
near the small town of Muccia, only about 30
miles away to the southeast.

Teaching in Assisi/Perugia
April 10-15: My teaching assignment
began only about 45 km from Costacciaro, in
the historic cities of Assisi and Perugia. I was
a guest of Simonetta Ercoli and her family in
her lovely home overlooking Perugia.
I met Simonetta in 2008, when I taught
in Perugia for six weeks during the summer
at the Umbra Institute. At that time she was
the director of the Ignazio Danti planetarium. Now retired, she has a new astronomical
venture, “Starlight: A Planetarium…Between
the Fingers,” dedicated to spreading basic
astronomy to the public.
She and her two young partners, Abdelhalim El Hilali and Luca di Bitonto (both
former students) keep very busy putting on
workshops and night sky observing sessions
around the area.
April 11 was the first day of teaching at
Convitto Nazionale Principe di Napoli Assisi
school in Assisi. The schedule each of the three
mornings at the school was the same: classes

Left: Immigration presentation in Costacciaro; Above,
the view from the high school in Assisi.
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Top, from left: Using the Galilean telescopes; sharing information about Hibbing; “a conversation with tea in old
Perugia. Next row, from left: Sciri Tower; the view of Perugia from the top of the tower; Loris and the inflatable
dome from the Serafino Zani Astronomical Observatory.

at 9, 10, and 11 a.m., followed by a nice walk
around Assisi, then lunch back in the school
cafeteria at 1 p.m. I know what you must be
thinking: school cafeteria food, really? Ah, but
this is Italy, where even the school cafeteria
food is delicious!
Each of the lessons consisted of two PowerPoints, one introducing myself and my hometown and school, and the other titled “Galileo’s
Telescopic Discoveries and the Revolution in
Astronomy.” This was followed by observations using two replica Galilean telescopes that
I had constructed and sent to Italy.
If there was time left over at the end of the
hour, I would show students a third PowerPoint about my trip to view and photograph
the total solar eclipse last year in the U.S.
I made a conscious effort to speak slowly
and clearly, and to not use any slang expressions, as the student’s abilities with the English
language varied from class to class.
I always started by asking them to read
aloud the first PowerPoint slide, a photo of a
sign welcoming people to my hometown of
Hibbing, Minnesota. I would also ask them
how to say certain things in Italian.
The students were well behaved, and those
brave enough would even ask questions in
English, or come up to me after class and talk
a bit. One girl, who spoke English quite well,
even came back after her next class to ask a
few more questions about a possible trip to

the U.S. as a foreign exchange student.
In addition to the morning lessons,
Simonetta also scheduled a number of other
presentations for me. On the afternoon of
April 11, I did a workshop for teachers at the
school in Assisi. The topic was “Other Telescopic Observers at the Time of Galileo,” a bit
of original research that I presented for the
first time to the instructors.
The special event the following day was
an evening presentation of “Other Telescopic
Observers at the Time of Galileo,” this time in
old Perugia, at Maramao Pane e Vin restaurant
on Via dei Priori, just paces away from where I
lived and taught in 2008.
Simonetta billed it as “a conversation with
tea.” A handful of people showed up and
enjoyed the talk.
On April 13, after my morning lessons,
Simonetta and I traveled up Mt. Subasio to
Eremo delle Carceri di San Francesco, the
caves and hillsides where St. Francis of Assisi
and his first followers went to contemplate
and pray.
That evening, I led an observing session
from the top of Sciri Tower, the only remaining medieval tower in Perugia. The tower is 46
m high and the only way to get to the top is to
hike up the stairs. We hauled up my two Galilean replica telescopes, plus a 4-inch reflector.
About 20 brave souls made the hike up the
tower, and we had an enjoyable time, despite
so-so seeing conditions.
The next day, April 14, was free from teaching, so Simonetta and I drove to Acquasparta,
about 65 km south of Perugia, so I could tour
and photograph the Palazzo Cesi, where, in
1624, Galileo spent two weeks as the guest of
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Prince Federico Cesi and where he may have
laid the groundwork for his most famous
publication, Dialogue Concerning the Two
Chief World Systems.
The Palazzo is normally not open to the
public during April, but I managed to make
connections on Facebook with one of the
tour guides, Paola Feliciotti, who was kind
enough to open the palazzo and give us a tour.
From there, it was on to Lake Piediluco, southeast of Terni, where Galileo, during
his 1624 visit to Palazzo Cesi, travelled and
performed for the first time his relativistic
motion experiments. After that, we visited
more of my family in Terni.
April 15 was my last day in Perugia. I attended Mass with Simonetta and her family
during the morning. A comment here: during
my four visits to Italy over the years, I have
gone to Mass in many Catholic churches. The
only church where there were more than a
handful of people attending was St. Peter’s at
the Vatican. However, Simonetta’s church,
Maria Regina della Pace, was very well attended, with maybe 500 people present.
After lunch, it was time for the long train
ride north, to Brescia. I was met at the train
station by my host, Loris Ramponi.

Teaching in Brescia
April 16-18: The next morning, I was picked
up by a colleague of Loris, Umberto Donzelli,
and we went to the school where I would be
teaching, Liceo Scientifico di Stato A. Calini.
The schedule each day was the same, classes
at 9, 10, 11 and 12. I followed the same lesson
plan for each class and closed with a current
(Continues on next page)
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From left: in the Lumezzane Planetarium; the exterior of the Serafino Zani Observator; examining sundials in Aiello del Friuli.

sky lecture in the Serafino Zani Astronomical
Observatory inflatable dome.
Unfortunately, it was at this time that I
came down with a sinus infection, which
caused me to lose my voice! Getting through
the next several days proved challenging, particularly when presenting the night
sky lecture in the dome. Italian high school
students are just like their American counterparts, in that if their teacher is not present,
they will take advantage of the situation!
For whatever reason, the regular teachers
of some of the classes did not stay in the classroom when I gave my presentations. This led
to a bit of fooling around in the dark of the
dome, which I had trouble stifling, given that
I could barely speak above a whisper! Luckily,
this only happened a couple of times. I even
had a student come up to me after we had
finished and apologize for his classmates!
At the end of teaching the first day, Loris
took me on a walking tour of Brescia. We
stopped by the Cidnea Astronomical Observatory, which houses a 12 cm refractor in the
dome and a mobile 28 cm Celestron. There is
also a small 3 m planetarium. That evening we
dined at the home of his friend, Emma Bellini.
Joining us were Loris’ colleagues Ivan Prandelli, Mario Benigna, and Alessandra Seneci,
Mario’s wife.
The next day, after teaching and lunch in
Brescia, it was off to Lumezzane, about 15 km
north of Brescia, with Ivan, Mario, Alessandra
and Umberto. I presented a lesson for students
from three local high schools. The topic of
the presentation was the research I have
been doing regarding Italian immigration to
Minnesota’s Iron Range, as well as my PowerPoint about the total eclipse.
The students enjoyed both, particularly
the one on immigration. A couple even asked
me for my autograph! The presentation was
followed by a press conference with the representatives of the Municipality of Lumezzane
and the local astronomy association.
After the press conference, Ivan, Mario,
Alessandra and Umberto gave me a tour of the
planetarium in town. We then headed up into
the mountains just outside of Lumezzane to
the Serafino Zani Observatory.
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Built by the Zani family and named after
their father, the observatory features a 40 cm
Ritchey Chretien f/8 telescope and serves the
local astronomical community, public and
schools. We were met at the observatory by
Tarcisio Zani, son of its namesake, who very
kindly took all of us out to dinner at a pizzeria
back in Lumezzane.
Wednesday April 18 was my last day in
Brescia. After the morning lessons and lunch,
I rested for a bit before the long train ride
to Gorizia in northeastern Italy, right on
the Slovenian border. I was met at the train
station by Luciano Bittesini, former Italian
Air Force and Alitalia pilot and current president of the local astronomy club, the Circolo
Culturale Astronomico di Farra D’Isonzo
(CCAF). Luciano dropped me at my home for
the short stay in Gorizia, the Camere Flumen,
a very pleasant bed and breakfast on the west
bank of the Isonzo River.

Teaching in Gorizia
April 19-20: The next morning I began
my short stint in Gorizia. I had two lessons in
the morning, both taught at the observatory/
planetarium of CCAF to high school students
from Gorizia. The facility is very impressive: a
60 cm Newtonian reflector, a 40 cm NewtonCassegrain reflector, a 30 cm Newtonian
reflector, a 15 cm refractor, a 12.5 cm refractor
and a 90mm solar refractor. Then there is the 8
m planetarium housing a Digitarium Gamma
projector. Lastly is a small theater with seating
for 50.
The longer lessons gave me time to present
my PowerPoints on the total eclipse and
Galileo, to give a current sky lecture in the
planetarium, and to do some telescopic
observing with my replica Galilean telescopes
as well as the 90 mm solar telescope. Luciano
and other members of the observatory staff
were there to assist and make sure all of the
equipment worked flawlessly.
After the morning’s lessons, it was off to
Luciano’s home for lunch, prepared by his
wife Emanuela. After lunch, Emanuela and
one of Luciano’s colleagues, Franco Bressan,
took me on a tour of Aquileia, a town of
ancient Roman origin.
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Then it was off on a bicycle tour of the
port town of Grado bbefore heading back to
the observatory for another presentation to a
group from the United World College of the
Adriatic.
This school offers the International Baccalaureate Diploma program to about 200
students from around 90 different countries.
I snapped a picture of the observatory’s guestbook for the evening, where the students listed
their names and home countries. One page of
the book listed the following countries: Pakistan, Croatia, Czech Republic, Hungary, Italy,
Egypt, Ethiopia, Poland, Romania, Norway,
Kosovo, Syria and Georgia!
It was a beautiful night and after the PowerPoint presentations we went outside and
viewed the moon and Jupiter with the 12.5
cm refractor. There was no need for the planetarium, as we had the real thing right over our
heads, so I pointed out some of the constellations to the students.
The next day’s lessons were a repeat of
the first day, with high school students from
Trieste attending the two day sessions, and
a mixed group of middle school and high
school students attending the evening session.
In between the day and night sessions,
it was once again lunch at Luciano’s, then
Franco Bressan and I, along with two other
members of the observatory staff, Franco
Piani and Enrico Pettarin, travelled to the
town of sundials, Aiello del Friuli. There are
over 100 sundials of every conceivable size
and design in this small village.
Then it was off to Palmanova, a star-shaped
fortress city built in the early 1600’s by the
Venetians to guard the northern frontier. The
four of us were joined by Luciano and Emanuela for a farewell dinner before the night’s last
lesson at the observatory.
It was a wonderful trip, full of great memories. I made a number of new friends, visited
many cousins and had a great time teaching the Italian high school students. At each
stop, everyone was very friendly, and made
me feel very comfortable and at home. I
would highly recommend this experience to
I
any other planetarians!		
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An endangered reef,
a lunar riddle,
two ﬁsh on a mission!

watch trailer
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Stills from Fly Me to the Moon. All images courtesy of nWave

Fly Me to the Moon returns in fulldome,
just in time for Apollo 11 anniversary
By Judith Rubin
Many of us recollect the first moon landing
having taken place in our own lifetimes. Tenyear-old Ben Stassen was watching it on TV
in 1969 in his native Belgium. Decades later,
Stassen was co-founder of nWave Pictures,
and the inspiration and memory were still
strong—strong enough to motivate him to
create and direct Fly Me to the Moon, a lighthearted, animated film showcasing the historic moon walk.
The year 2019 marks half a century since
the Apollo 11 mission and astronaut Neil
Armstrong’s giant step. And this year marks
the 10th anniversary of Fly Me to the Moon.
Notwithstanding that it is still part of living
memory, today for many younger generations the first moon walk seems a distant,
historic event. Fly Me to the Moon has helped
close the gap, sparking conversation between
the generations as well as formal and informal
educational opportunities.
Now available for planetarium exhibition,
Fly Me to the Moon (FMTTM) is enjoying a new
surge of interest in connection with the 50th
anniversary of the moon landing. When it
was first released (2008), Ian O’Neill’s review
in UniverseToday.com1 said, “…the animat1 www.universetoday.com/16685/film-review-flyme-to-the-moon/
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ed space sequences are what make this film…
the entire movie is worth it for the famous
moon landing.” It has proven an evergreen
title, popular at science centers, museums, 4D
theaters, and giant screen venues.
The production recreates the Apollo capsule
and lunar lander in loving, accurate detail,
based on original sources courtesy of NASA.
Having the moon landing be the star of the
show was exactly Stassen’s intent as director.
He said “Although the moon walk was a unifying moment in the history of humankind, it
had never yet appeared in a narrative film.”

Flying flies are characters
The story is a pun on the title, with three
young protagonists that are in fact flies—wideeyed, young houseflies. These characters speak
and act like curious, eager “tweenagers,” and
embark on an escapade in which they literally
become flies on the wall of the moon mission.
The storyline and treatment allowed
nWave to show the journey and landing
through their eyes—young, excited, fresh—
witnessing and experiencing everything
breathlessly as it happens, simultaneously
with the astronauts, including a first-hand
view through Neil Armstrong’s visor as those
historic first steps are taken.
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“Little kids are mesmerized because they’re
coming down the ladder with Armstrong—the
emotion comes from the sense of being there
with the astronauts,” Ben Stassen told Joe
Strike in an interview for Animation World
Network (“One Giant Leap for Insectkind.”)2
Joe Strike wrote, “…it’s Neil Armstrong’s
descent from the lunar module that the film
lingers on most lovingly, from the insidehis-helmet point-of-view shot of Armstrong
exiting the airlock, to his climb down the
ladder towards the moon’s surface, culminating in humankind’s first footfall beyond
planet Earth.”
“Fly Me to the Moon provides a perfect mix
of historic fact, space knowledge and fun,
and with all our titles, nWave is prepared
to furnish the flexibility that planetarium
programmers look for,” said Goedele Gillis,
Sales Director EMEA, nWave.
In the decade since its release, FMTTM has
earned a place as one of the top titles from the
Belgium-based nWave, which some call “the
European Pixar.” Janine S. Baker, SVP, Distribution and Development, nWave, enumerated
several additional reasons for its popularity:
The dance. The housefly trio revel in
2
www.awn.com/animationworld/fly-me-moonone-giant-leap-insectkind
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weightlessness aboard the space capsule while,
in unabashed homage to Kubrick’s 2001: A
Space Odyssey, the soundtrack plays “The Blue
Danube” waltz by Johann Strauss; you are left
to muse on how a flying insect might actually
respond to zero gravity.
The original score is by Emmy-awarded
composer Ramin Djawadi, who is now world
famous for Game of Thrones, Iron Man, Westworld, A Wrinkle in Time, and others, but was
relatively unknown when Ben Stassen hired
him to score FMTTM. He remains a loyal part
of the nWave creative community.
The 17-minute version favored by many
sites. nWave makes its productions available
in a range of lengths to suit a range of exhibition needs, from feature length down to a
four-minute attraction film. They’ve found
that a length of approximately 17 minutes is
a family viewing sweet spot: long enough to
convey the story and give mom a sit-down
break, but short enough for squirmy youngsters.
Educational assets. Given the film’s
tenure and popularity there are many guides
and supplements and a great deal of field
knowledge available for educators.
And finally, she lists “great production
values and just plain fun.”

Background on nWave
nWave Pictures was co-founded in 1994
by Stassen, Eric Dillens, and Caroline van
Iseghem as an animation studio serving
specialty markets with an emphasis on 3D
content. Over the years it increased its scope
to giant screen, 4D attraction and features, and
now fulldome, VR, and flying theaters, with a
consistent practice to leverage its digital assets
so that each title could be enjoyed in as many
formats as possible, serving as many sites and
visitors as possible.
nWave is headquartered in Belgium and
its animation studio is there; Janine S. Baker,
based in Los Angeles, is the familiar North
American face of the company.
Baker is active in the private and educational sector, working with zoos, aquariums,
and giant screen and planetarium exhibitors,
and ubiquitous at trade events along with her
European counterpart Goedele Gillis.
The company recently expanded its leadership team with two new executives: Matthieu
Gondinet (COO) and Matthieu Zeller (CEO
and co-chair, sharing the latter position with
Dillens).

Versioning for fulldome
“We are taking pains to uphold our signature high standard of quality as we expand
to fulldome distribution, serving this market
with close attention and respect, listening to
the needs of exhibitors, and understanding
the physical configuration of the venues,”

Stills from The Little Prince.

said Baker.
“We have collaborated with Evans &
Sutherland and with Sky-Skan on formatting
and versioning processes; on the production
end, our producers are making sure that every
shot works for the dome and creating separate
shots in the field when necessary.”
The company’s influential distribution
model—serving multiple markets and platforms with multiple versions and lengths of
its shows—has its challenges and rewards.
Stassen talked about the challenges from
a production point of view. “Framing is the
key issue. Domes and planetariums, as we all
know, require much different composition to
keep the focus of interest in the lower part of
the screen. It is precisely the very immersive
quality of the dome viewing experience that
sets it apart from the conventional film. With
space and underwater material, of course,
the horizon line is much less critical, often
completely absent from the shots, allowing filmmakers more latitude in framing the
scene for optimal dome viewing.”
Fly Me to The Moon has played in dome
theaters and some planetariums around the
world since its initial release. Multi-platforming having always been key for nWave,
in addition to the main 3D, feature-length
(49-minutes) flatscreen version, FMTTM was
also formatted for the dome at that time,
as well as a flatscreen 2D version that was
licensed by Adler Planetarium, among others.
Other venues that have licensed the show
include Challenger Learning Center of Tallahassee, University of Maine Planetarium and
Astronomy Center, and Macao Science Center.
“To date it is still the only feature film that
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was solely released in 3D, an insane gamble
as there were fewer than 2,000 3D screens
around the world in 2008. It ended up grossing more than $50 million at the box office,”
said Stassen.

Dome-centric Planet Power and
Little Prince
nWave is making its entire content library
available to screen on planetarium domes.
Among titles currently sparking interest are
Planet Power, as well as The Little Prince, a
lovingly animated, timeless rendition of the
classic children’s book by Antoine de SaintExupery.
Planet Power represents a relatively new
direction for nWave:. In recent years, the
company has expanded its production partnerships and begun to augment its library of
mostly animated works with select live-action
titles. Planet Power was introduced to the IPS
market last June and generated a lot of interest,” said Gillis. “Due to the topic and great
coverage of the screen, this title definitely has
a future in this market. Audio Visual Imagineering (it caught the attention of former IPS
president Joanne Young of AVI, according to
Gillis) and RSA Cosmos are two distributors
that have arranged to license Planet Power to
planetariums.
Written and directed by Pascal Vuong,
Planet Power explores the history and science
of electricity and documents the flight of
Solar Impulse, which, in 2009, became the first
plane to complete a round-the-world circuit
on solar power alone. It was piloted by André
Borschberg and Bertrand Piccard.
(Continues on next page)
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Still from Planet Power.

“In only 200 years, electricity became indispensable to our lives,” said Vuong. “It is the
energy of our future but we have no other
choice than to produce it in a cleaner way.
Thanks to the sun, we can make our planet
cooler.”

Keeping the dome in mind
Vuong, a self-styled “dome dictator,”
embraced the giant screen documentary genre in 2010 and since then has built an
established following for the dome versions
of his films. He explained how, in the production of Planet Power, he kept the needs of the
dome, and specifically the planetarium dome,
at the top of his mind.
“I’ve been forcing my crew and director
of photography to work under quite severe
conditions in terms of framing: every single

(Audience choice, continued from page 54)
stories, program in new visuals, and train the
educator performers. For future iterations of
the program, we are exploring how we can
incorporate current science to make the show
more topical. This would involve selecting a
current news story, and have a procedure in
place for scripting, scientific review, adding
new content into Uniview, re-programming
the panels interface, testing, and training.
Educator performers would not be expected to integrate this new content into their
presentations until they had sufficient practice, and were comfortable telling the new
story.
Acknowledgements: Thanks to Dave
Cuomo, Science Interpretation Program
supervisor for the Willard Smith Planetarium at the Pacific Science Center, for providing details about his experience creating
Cosmic Cruisin’. In addition, much thanks to
Katherine Honda with research assistance and
Andréa Giron for information on the evaluation studies.
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(Fulldome on demand, continued from page 46)
pay-as-you-go service. Users are required to enter a debit or credit card
account number to pay for their rentals. They have the option to save
their card number on the site, so they don’t have to re-enter it each and
every time they want to rent a movie.

What does the future hold?
The existence of VHX’s rental and streaming services is what enabled
the genesis of FULLDOME OnDemand. However, the fast-paced internet world is constantly changing. VHX was acquired by Vimeo in 2017,
and Mark remains concerned that rentals may not be a priority with
the current management.
“Under Vimeo, so far things continue to work as they did with VHX,”
he said. “If that changes, though, we’ll probably have to look at moving
to another hosting service. Most are more expensive, so that will affect
our pricing. But it may allow us offer additional options we can’t now.
Items on our wish list include accepting payment through PayPal and
purchase orders, as well as rentals for other than 72-hour periods, such
as daily, weekly, monthly, and even annually.”
The success of FDOD at 1K resolution has led to the inevitable ques(Customer review, continued from page 46)
first fulldome experience they have had. We have seen an increase in
general public attendance since adding fulldome programming. For
our planetarium the service FDOD provides is priceless.
In addition to our typical planetarium programs, we have added
One World, One Sky: Big Bird’s Adventure, The Cowboy Astronomer,
Chronicle of a Journey to Earth, and MUSICA to our outreach offerings
for the next two years. Each of these shows also meets state educational standards we strive to achieve.
One World, One Sky in particular has been a huge hit with our
kindergarten and first grade teachers. The kids are so engaged with
this show. It’s fun to sit back and watch and listen to them. The kids
chatter softly throughout the entire show and not about when lunch
is or how much longer they have to sit; they chatter about what they
are seeing, doing and learning. Our in-house produced show for this
age group can’t compete with this form of educational enrichment.
As a side note: The first time we showed it as a general public show
so many people showed up we couldn’t fit them all in the planetarium and added additional shows to meet the demand. Every time we
do this show the planetarium is filled.
The Cowboy Astronomer has also been a big hit with our fourth,
fifth, and sixth graders. We hear chuckles and “Oh, I see it” throughout the show. The kids love the stories. The teachers love the emphasis
on staying in school, reading and learning, continuous learning, and,
of course, the stories too.
We recently had a request for MUSICA—Why is the Universe Beautiful?. The audience was a group of high school girls, teenagers. None of
them had been in a planetarium before. They listened transfixed, not a
peep out of any of them. They had so many questions when the show
was done. The first one was “Do you do other shows like this, can we
come see them?”
Adding fulldome shows as one of the options teachers and youth
group leaders can select has been a big hit. Teachers want their kids to
have this type of learning experience and now, because of FULLDOME
OnDemand, we can provide it for them.
We usually stream a couple different shows a month. Many of
the shows have an astronomical topic, but not all. On Earth Day we
streamed Fragile Planet: Earth’s Place in the Universe; on Founders Day,
Habitat Earth; and on Geology Day, Earthquake: Evidence of a Restless
Planet. The diversity of the shows available is so much appreciated.
One last thought: We wish more fulldome show producers, planetariums/science centers, etc., would understand what a valuable
Vol 47 No 4 - December 2018				

tion: what about 2K or higher? “We all have a thirst for ever-higher
resolution. We could offer 2K streaming right now. Vimeo supports it,”
said Mark.
Still, in many locales today, it’s a challenge to access enough internet bandwidth for smooth 1080p video streaming, let alone 2K or
higher. So, the FDOD streaming infrastructure is in place at HD resolution. “Obviously, the future holds more promise. We’ll all be looking to
upgrade our capabilities,” said Mark.
For dome theaters, FDOD isn’t exactly a paradigm shift. It doesn’t
replace or displace traditional show distribution methods. It doesn’t
change how planetarium shows are presented. Audiences won’t know
that the movie they’re seeing is streaming from the web instead of a
local hard drive; it will look and sound the same.
What FDOD does do is offer a way for some theater operators to
expand their show titles repertoire in a familiar, yet novel-to-the-field
method. Planetarians in a position to take advantage of the enhanced
opportunities can benefit immensely.
To try FDOD and play free trailers, visit www.fulldomeondemand.
com.					
I

service FDOD is to small planetariums such as ours, and make more
of their shows available for streaming. Their shows would reach even
more kids and adults if we could stream them.
The purpose in producing these shows is to reach out and provide
an immersive educational experience, and to entertain as many
people as possible. By being able to stream their shows we can help
them meet their goals, the reason they produced the show in the first
place. We understand the labor and production time that goes into
these productions, we know it’s expensive, but we also know that we
can help them meet their mission (and in turn our mission) if they
would allow us to stream through FDOD. 			
I

A new fulldome experience from
the california academy of sciences

Available for licensing

For more information visit
www.calacademy.org/licensing.
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IMERSA Matters

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

About Fulldome & Immersive Media

Connecting our worlds of immersion: 2019 IMERSA summit
Planning for the next IMERSA Summit is well underway, with a
special emphasis on audio and production practices, plus special papers
on storytelling. The annual meeting is aimed at continuing our conversation among all immersive producers and content users.
The dates for the Summit are February 2-5, 2019, at the Center of
Science and Industry (COSI), in Columbus, Ohio.
Keynote speakers will include Kevin Bolen, VR
audio designer for Skywalker Sound, as well as
insights from soundtrack composers and others
involved in show production. There will be a live
demo of 3D audio.
In addition, we are planning in-depth look at
challenges fulldomers and immersive producers
are facing.
As usual, we will have a number of fulldome
shows on tap, plus work in progress sessions.
Capping the festivities will be live performances
in the dome, including a concert by J-Walt. Read
more about him at www.spontaneousfantasia.
com.
This is a perfect event for fulldomers to come
and learn from a dynamic group of pros, see new
shows, and get to know the larger immersive
community of which we are all a part. More information is available at imersa.org, including hotel
reservations links.

IMERSA’s communications coordinator and involved in planning and
execution of recent summits both in Denver and at COSI in Columbus.
Andy Zakrajsek recently retired from COSI, where he served as
senior vice president of guest operations until 2018. He also serves on
the board of the Giant Screen Cinema Association and has worked for
many years in the hospitality,
retail, and not-for-profit sectors.
The IMERSA board is very
much an oversight group and
relies on input from members
and others who attend our
annual summits. Over the past
year or so, we have explored
bringing new people onboard
as advisors. This resulted in
the formation of an Advisory
Council.
CEO Dan Neafus described
the newly-formed group as a
brain trust for IMERSA. “Our
organization has a fantastic
number of really forward-looking people whose expertise we
want to take advantage of,” he
said. “We have asked some them
to contribute their thoughts
and ideas as the Board works to
IMERSA events in Europe
identify future directions for
IMERSA is increasing its presence in Europe
IMERSA. A preliminary group
through partnerships in various events that bring
has accepted their advisory positogether fulldome and immersive producers. In
tions and we are still considering
2019, we will once again participate in the Fullothers whose expertise we want
dome Festival Brno, offering an IMERSA Day
to capture for the group.”
event on June 4.
The first members of the
Above: Participants at the Fulldome Festival Brno are
treated to a range of fulldome presentations. Credit: Brno
Later in the year, the Experimenta in HeilIMERSA Advisory Council are:
Planetarium
bronn, Germany, will host an open house, which
••
Julieta Aguilera, Ph.D.,
will highlight the unique possibilities of their
virtual reality expert and planenew experimental dome theater which opens in the spring of 2019.
tarian, formerly associate director of Adler Planetarium VisualizaIMERSA will be co-hosting the event, so watch the IMERSA web site
tion lab, United States;
for more details.
•• Ruth Coalson, formerly of NSC Creative, United Kingdom;
•• Matt Heenan, director of show sales for the American Museum of
New additions to IMERSA
Natural History, United States;
As IMERSA grows its reach to fulldome and immersive communi•• Dani LeBlanc, planetarium manager/producer at the Museum of
ties world-wide, we are adding talented colleagues to our board and a
Science, Boston, United States; Greg Mancari, technician at the
newly-formed Advisory Council. First, I joined the board in late spring,
Denver Museum of Nature and Science, United States;
and Andy Zakrajsek joined us in late summer. (See page 84 of Planetari•• Professor Micky Remann, Jena, Germany;
an, September 2018.)
•• Glenn Smith, Sky-Skan Europe;
I am a founding and long-time member of the organization, and CEO
•• Toshi Takahei, engineer and business owner, Orihalcon, Japan;
of Loch Ness Productions. As most readers know, I have been serving as
•• KaChun Yu, astronomer, Denver Museum of Nature and Science,
United States; and
•
•
Mark
Webb, planetarium manager at Adler Planetarium in
Carolyn Collins Petersen is an IMERSA board member and CEO of Loch
Ness Productions. She can be reached at carolyn@imersa.org.
Chicago, United States.
56						

Planetarian				

Vol 47 No 4 - December 2018

Far left: Immersive media,
a form which most of us
in the fulldome world are
familiar with, is now a
viable option for storytelling on all topics. SMASH
panelists from film production companies, newspapers, NASA, and others
shared their insights into
how they are making
immersive work for them.
Left: Finding money for
productions was a popular
topic at SMASH. Panelists
described the difficulties
and challenges of getting
funding, and shared some
of their “best practices”
in fundraising for good
science outreach. Credit:
Carolyn Collins Petersen/IMERSA Below: Carolyn
Collins Petersen attending SMASH on behalf of
IMERSA. Credit: SMASH,
used by permission.

SMASH and the future of science
media
IMERSA operates in an interesting nexus
of education, entertainment, and media. For
many years, the organization has maintained
ties with the Jackson Hole WILD group, regularly sending attendees to the semi-annual Science Media Awards Summit in the Hub
(SMASH) event in Boston. (Read more about
them at www.jhfestival.org.)
This year, I attended on behalf of IMERSA and also acted as a
media judge in the “series” category of science media. In addition, I
met with Jackson Hole WILD officials to start planning for an IMERSA-sponsored event at the next SMASH, to be held in 2020 in Boston.
(Stay tuned for more news on that as the time gets closer! We strongly urge immersive producers and content consumers to attend; it’s an
eye-opening experience.)
SMASH is a well-planned and attended event drawing media producers, writers, and scientists to talk about new directions in science media
and learn about some of the latest trends in science and technology
research. You can see more information about it, and some streaming
video from the sessions, at: www.sciencemediasummit.org.
One of SMASH’s aims is to identify, discuss, and reward good science
communications across a variety of media. These discussions should
be of particular interest to those of us in the immersive realm, particularly in planetariums, as we plan, produce, and consume content in our
domes. This is because, of course, in many of our domes, we communicate topics in science and technology, with plenty of room for us to
expand our offerings.
One of the great experiences at SMASH is the opportunity to hear
“lessons learned” talks from media producers who have embraced new
directions in their production models. In particular, there is continued
discussion about how to reach out to audiences with the content we
love to produce.
Media-related talks at SMASH this year ranged from the effective
use of social media in science communications and content leverage,
to creators discussing how to write engaging content for all types of
delivery, how the latest camera “gizmos” can help our productions,
and who is consuming our science content.
In one particularly striking presentation, researchers outlined a
unique and ongoing study about how millennials use media content.
In addition, there was discussion about the funding of productions and
the role of money in creating engaging content.
One speaker from NASA JPL talked about her team’s extensive
work in immersive visualization, which spans everything from VR for
Vol 47 No 4 - December 2018				

engineering training and analysis to public outreach for the various
missions administered from the center.
Over the past few years, SMASH has also brought in a number of
scientists to give attendees a look at cutting-edge technologies. We
heard from a medical researcher measuring electrical conductivity on human skin to track such neural activities as epileptic seizures.
Another presented a look at the drones of the future and the problems
they will help solve. Yet another talked about how AR might become
a tool in helping autistic students interpret facial expressions of those
around them.
One of the keynote speakers was retired NASA astronaut Cady
Coleman, who gave an amazing talk about flying in space and the
“overview effect” that every astronaut experiences.

Rewarding good content
Of course, there are the awards. As I do every two years, I spent part
of this past summer judging science videos. It turns out to be a really
valuable way to learn how other producers do their work and tell their
stories. It also offers amazing insight into stories that fascinate viewers
and how the producers used their skills to create maximum impact.
Producers of award-winning shows at SMASH clearly illustrate the
need for good production values, for example. Many of them have
pretty decent budgets for production, and they are not afraid to
embrace what some call the “Hollywood-ification” of science content.
While it used to be seen as derogatory, at SMASH, that term was used
almost as a badge of honor to describe a method of borrowing from Big
Media the best practices of production that can be used to engage our
audiences in positive ways.
The background for this discussion at SMASH is interesting, because
it’s only relatively recently that science media producers began looking
for new ways to engage audiences. Most of us can remember a time
when science content on TV was pretty much documentary style.
Then, along came NOVA and the Cosmos series. They captured a generation of viewers and interested them in space and astronomy (and in the
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From the Classdome
Jack L. Northrup
Sci-Tech Instructional Facilitator
Omaha, Nebraska USA
jlnorthrup@fbx.com

Add PTO or PCT to your TLC routines
Are you taking any PTO or PCT?
No, these aren’t some new antacid or universe-altering medications.
PTO stands for Personal Time Off and PCT stands for Personal Care
Time. The last few months I have gotten to know these terms while
mentoring a group of new teachers.
The principals with whom I am working are trying to break the
often-cited “41% of teachers leave the profession within five years
of starting,” (Ingersoll, Merrill, and Stuckey, 2014) by providing their
new teachers with alternatives to the conventional first-year teacher
program. I will be mentoring the new teachers all year, but after
working with this cohort for only a few months I am seeing parallels
between them an our planetarium profession.
Many of us have very different models of how our employment
benefits are handled so let’s establish some basic ideas.
Personal time off is a bit more common in the business world and
this time is used for times when an appointment cannot occur after
hours. In some cases this time is separate from vacation time. An
example: It is tax season and the only time you can see your accountant is 2 p.m. but you are not out of school until 3:30 p.m. You could
take some PTO to make the appointment.
Personal care time is a little different, as this time comes out of a
person’s sick days. For example, the first-year teachers I’m working
with are given 10 sick days at the start of the school year. If a person is
not ill but needs to take time off to go see a counselor or other health
care provider, that would be out of the sick days but treated as personal care.
With the new teachers I have been suggesting they also look at their
on-duty versus off-duty time and collaboratively come up with strategies for streamlining their teaching and planning. I use the tenet that
“Spending 6 extra hours at school for a lab you use once is not best use
of your time, while spending 30 minutes extra at school on something
you use everyday is well worth it.”
When talking to the new teachers it was interesting to ask what
they thought were the top three things that intruded into their off
duty lives. I had them write them on sticky notes and hang them on
the whiteboard, with similar answers grouped into a cluster. Here are a
couple of the larger clusters from the group.

How plugged in are you?
All but one of my teachers identifies themselves as a “technology
native,” as they have never known a time without instant messaging,
email, and online presence. When presented with a school districtprovided email they thought nothing of putting it on their personal
mobile devices as a way of being connected.
For one of our 90-minute sessions I asked them to leave their ringers
on and we would just “work through any notifications that came in.”
During the lesson I kept a silent tally of every time a person’s ringer
went off or they looked at the screen (I know some people use their
phone as a clock but the room has an easily visible clock in the front).
In the last 5 minutes of the session I shared the numbers I gathered
and asked them to estimate how many of the notifications were related
to work. The group average was that it was about 25%. This meant that
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they were still dealing with school-related issues and information two
hours after the end of the school day and 90 minutes after they were
considered off the clock.
The next week during the class I asked everyone to put their phone
on silent and set it on the front table. The phones were placed screen up
so you could see if your screen was the one to light up when it vibrated. I prefaced before we started the activity that I know they are grown
ups and if their phone goes off and they could check it if they wanted to.
We did a reading lesson and I again did a silent tally. The data was
very similar to the previous session, but I added the discussion prompt:
while everyone looked up when a phone vibrated, even if it wasn’t
yours, did you at any time think you felt your phone vibrate in your
pocket or purse? This was very interesting; four out of six teachers
admitted they thought they felt it vibrate. Additionally, five out of six
looked to where they keep their phone when they heard the buzz of a
notification before looking to the front table.
Elapsed Time

Number of Teachers

Notifications

Screen Glances

80 minutes

6

28

36

-Data collect by J Northrup on 9/30/18

These days were enough for my teachers to see that they were not
letting their work lives separate from their personal. We discovered
that within the preferences of their email accounts it is possible to
have it not send new mail, new event, and new document notifications outside of a preset time that we defined by their contract work
time plus and minus one hour. (One of my teachers also found an app
for his Android phone that did a similar thing but it did have to be
retaught what to filter with each update).

What is your screen time?
In mid October, when first quarter grades were due, we discussed the
biggest issue of all time for teachers: grading papers. All of the teachers
use online grade books and 5/6 were using online submission tools to
have students turn in assignments. So we started to talk about screen
time, i.e. how long are you staring at a computer screen?
About this time I was shown there is an app in both Apple iOS and
Android that would log your screen time on the phone, but it was a
little more difficult pin down actual numbers for time looking at
computer and laptop screens. Half of the group stated that they did
take breaks while grading and most often would watch a little television or part of a movie. The agreed they were still adding to their screen
time by doing this.
I know from being in the planetarium there were some marathon
days where I had six school groups during the day and still did four
hours of production afterwards. This is also a lot of screen time to be
done in very long stretches. My suggestion to the teachers doesn’t fit
the best with planetarians, but if you are working from home you can
give it a try. I suggested, the next time they have a lot of grading, that
they also do laundry at the same time. It forces you to stop looking at
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the computer to change loads. I also suggested that after running the load through the dryer
they had to put the clothes away instead of waiting for all the laundry to be done be put away.
This also lengthened the time they would be away from the screen and give their brains a break
as well.
For my planetarian friends I would set a timer and when it went off I would stop working and
take a walking lap around the school or take my water bottle to the lounge to top it off. There
are ways for you not be constantly staring at a screen.

Personal care suggestions
Many of the new teachers had a feeling that they had to walk in the door and have everything perfect. We talked about how this was a stressful expectation, and how it impacts their
Personal Care goals. I gave the example earlier of going to talk to a counselor, but on your own
time there are several things you can do instead of crashing from exhaustion: read a book for
enjoyment, play a musical instrument, get a massage, meditate, walk, cook/bake, and play board
games. The main idea is that it is not work-related and, except for the massage, many of the
suggested items don’t need a lot of pre-planning to complete.
I am planning to continue thread in the March 2019 Planetarian, as I think it is important for
helping our new members address the stress in their lives.

Image 1

Lesson plan
In October I posted on Facebook that I was going to get some hate mail from teachers about
a lesson I wrote about using cell phones to do a parallax activity. Despite that fear, I got the
approval to share it with you here.
The students will use the phone’s camera to document their observations for measurement
so it won’t just be used to Snapchat the experience.
Supplies
Register receipt tape/adding machine tape
Meter stick
Glitter stickers
PVC stand or tripod
Tennis ball
Box cutter
Set up
Take the receipt tape and fold back 5-6 cm on the end to strengthen the paper so you can
easily attach it to the wall. (Image 1)
Use the meter stick to mark off 10-cm intervals in the middle of the paper. Yes Marc Moutin,
I am using my Cite’ de I’espace pen. (Image 2) The interval of 10 cm was selected because we are
not dealing with the size of the universe; I designed this so it could be used outside the school
or in the classroom.
Mathematically, if you are 6 meters away from the tape the spacing is very near to being 1
degree apart. When I ran the numbers I was looking at an isosceles triangle and with a base of 10
cm and a non-paired angle of 1 degree, gave a result of 572.94 cm.
Before anyone tells me I’m about to have a Mars Climate Orbiter conversion error because
572.94 cm is not 6 m, I will explain that because we are using a camera attached to your arm, the
baseline is moved back.
Three meters of tape is a good amount to start with. I used glitter star stickers to mark the 10
(Continues on next page)

PARTYcles
Ah! At last some quiet time!

Are we what? Elementary?

But I like to think of
myself as an
elementary particle...

No neutrons! No photons!
No tachyons!

... since quarks are not
found alone in Nature.

Just a proton and an electron...
Are we?

Image 3

Alex Cherman

#036 - Dec.'18

You KNOW I'm made of quarks...

... two elementary
particles.

Image 2

That's
not it...
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Are we
particles?
Planetarian		

WHAT!?!
Of course we
are particles!
How can you
be so sure?
LOOK. AT. THE. TITLE.
OF. THIS. COMIC. STRIP.
That is hardly
scientific evidence...
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Lots of leaves (background
scattering artifacts)

Image 4

Meter stick

Image 5

cm intervals and double stars at the meter point. (Image 3) The glitter stars are colorful enough
to be seen easily at 6 m and during my testing phase it worked better than the flat/matte colored
stickers for visibility.
If you have a large stash of foil star stickers this is not a good activity for them; during testing
they showed up darker on camera so it was harder to tell the number that were involved in each
parallax shift. My ideal dream stickers (and I did search for some) would be glitter number stickers to mark the intervals. The ones I found were very small and more suitable for scrapbooking.
If you find some larger number glitter stickers, please let me know.
Now is time to build the target, I found that attaching a tennis ball to the top of a tripod
worked pretty well because you want it to be easy eye level for your students. I am taller than
an average student so if I were to use this in my class I would opt for a stand made of PVC pipe
and the ball attached to the top.
My tripod has a mounting screw on the top that I attached the tennis ball to by cutting a
small x in the base and sliding it on. I tested tested different items, including just putting a bit of
blue painters tape on the end of pipe to act as a target. While they all worked, I felt that using the
tennis ball was good for high visibility and it also kind of kept with the space theme.
Procedures
When you set up the activity you want the tape to be about the same height as the target
so you don’t have to add any additional three dimensional calculations in. In this example I
attached the tape to my garage door and measured back 6 meters and placed a meter stick parallel to the door. (Image 4) I did have to use a bit of duct tape on my tennis ball tripod as there was
a breeze and it knocked it off a couple of times.
From the 0 cm mark on the meter stick, zoom in with your cell phone’s camera until you can
only see about 10 of the stars on the tape, then center the tennis ball in the picture. (Image 5)
Then move to the 100 cm mark of the meter stick and re-center the tennis ball (you shouldn’t
have to change the zoom again). (Image 6)
Disclaimer: On the student note sheet we are using proportional triangles because in the
scale of the classroom or outside space it is difficult to use the small angle formula because
everything is already in degrees. This activity was designed for 5th-7th grade students (ages 10
through 13)who may not have the geometry skills to do the more complex formulas.
I suggest setting up several stations of measurement around the room all with different target
distances. As a summarizing question or if you are connecting to a math content standard, have
the students describe the relationship between the shift and the distance. The hope would be for
them to recognize it is an inverse relationship.
I did try this on the local soccer field and discovered that beyond 30 meters it was difficult for
the phone to focus on the tennis ball and still have enough focus detail to see the stars on the tape.
I think it could be done if you use larger stickers that would stand out a little better.
I

Student note sheet
0 cm location: (Between green and blue stars)
100 cm location: (On Red/Blue double star)
Count stars to get from 0 cm location to 100 cm: _____ (5.5)_____ (This is your shift)
Take your shift amount and multiply by 10 = ______(55)_____ (Shift in cm)
Ratios:
then solve for distance
Simplified:
1: Divide shift in cm by 100
2: Add 1 to this number
3: 600 is now divided by the answer to Step 2 will give you the distance in cm.
4: Convert to meters

Image 6

Example:
1: 55/100 = 0.55
2: 1+0.55 = 1.55
3: 600/1.55 = 387 cm
4: 3.87m

Jack L Northrup is an American Midwestern
astronomy educator who loves the dark skies
from living in a flyover state.

Your Shift in cm = ___________________
1: _____________/100 = _____________
2: 1+ ______________ = ______________
3: 600/ ______________ = _____________ cm
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Better Sky – Lower Cost
GOTO INC is proud to introduce ORPHEUS, a totally new
opto-mechanical planetarium projector for use in GOTO
HYBRID Planetariums™. While some other planetarium
companies suggest that an expensive 8K video projection
system is “good enough” resolution to show a night sky,
GOTO disagrees. The GOTO ORPHEUS projects stars so
small that it would take the equivalent of a 70K video system
to duplicate their size. And star size is just the beginning of
the ORPHEUS story.
We know that the dynamic range of star and planet
brightness – from negative magnitudes all the way down to
mag 6.55 is essential in trying to reproduce the actual night
sky. ORPHEUS differentiates the correct levels of brightness
better than any projector ever made. ORPHEUS can even
turn off magnitudes of stars selectively to fine tune the star
field to realistically show the sky as seen from a light polluted
urban location, or from your back yard, or from the absolute
best mountaintop observatory, or even through overcast haze
or smoke.
The ORPHEUS sun, moon, and planets are bright and
precisely positioned for any date and time. The moon is even
projected from an embedded video projector to show
ultra-thin young crescent moons, or lunar eclipses in full color!
All 88 constellation outlines are projected by the ORPHEUS,
allowing it to be used as a stand-alone projector, or as part of
a GOTO HYBRID Planetarium™ system with the full
HYBRID control console that operators love for live
programming. Digital horizon shutters in the compact, 19
inch (48cm) starball allow the ORPHEUS to be used in tilted
or horizontal domes from 26 feet (8m) to 69 feet (21m) in
diameter.
This is our quietest projector ever - library quiet! Fifty-six
deep sky objects beg for binocular examination, 9,500 stars
all twinkle beautifully, variable stars perform, coordinate lines
cross the sky, the gorgeous Milky Way can be dimmed
independently, and the sun even changes from yellow to
orange to red as it sets. We think you’ll agree that this is the
most realistic and versatile planetarium sky ever produced.
Best of all, a GOTO ORPHEUS HYBRID Planetarium™
system can be much less costly to buy, and much, much
less costly to maintain than an 8K video-only system. Get
more for less, with the new GOTO ORPHEUS.

4-16 Yazakicho, Fuchu-shi, Tokyo 183-8530 Japan
Tel：+81-42-362-5312 Fax :+81-42-361-9671
E-Mail: info2@goto.co.jp URL: www.goto.co.jp/english/
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Seeking What Works

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

The IPS Education Committee

Quality control in programs and activities
I shared some of these ideas at the October 10-13 GLPA conference, and here I share those thoughts and more. I think quality in our
programs and activities is an immensely important subject. Of course
the first thing we think about in writing or selecting a program or
activity is our goals. But beyond that there is more.
My perspective for offering recommendations about what constitutes “quality” are derived from experience in planning and giving
planetarium programs and preparing astronomy activities for a wide
variety of audiences over many years.
Important to my ideas are the reactions to many programs, both live
and recorded, at conferences. I have listened to comments of students,
teachers, administrators, and colleagues about both my own and
others’ programs and activities and I have read accounts of projects in
which there was some type of evaluation.
My own doctoral research, research by others, and expert guidance on doing planetarium research (from Shannon Schmoll, Julia
Plummer, Chrysta Ghent, and Ka Chun Yu) have also helped me come
to my conclusions about quality.
Each of us brings to a viewing of the same program a unique background and set of expectations. This summer, at the Fulldome Festival
that preceded IPS2018 in Toulouse, France, the audience of planetarium educators, program developers, and technical experts were asked
immediately following a showing to rate programs with a button
system installed on the seat arms. Results were tabulated to select a
popular audience award. Ratings by different planetarians varied,
confirming that there are wide differences in value judgments.

We bring biases to our impressions
At the recent GLPA conference, a workshop by sociologist Dr. Jessica
Garcia of Michigan State University emphasized how we all bring
biases to first and subsequent impressions. What you judge and what I
judge as “good” or “quality” may be quite different.
Still, I believe that there are some factors that we all can consider as
we write or select programs and activities.
•• Scientific and other types of accuracy in both words and visuals;
•• Everyone involved or mentioned in the program or activity—
audience or participants, presenters, and people or groups referenced—are shown respect;
•• Explanations or activity actions are not too complicated, extensive, or confusing for the group intended;
•• The show or activity is not out of date, either by wrong or new
discovery information;
•• The program or activity employs clean and nonviolent humor
and promotes positive attitudes;
•• The program or activity may or may not be physically interactive, but questions, alternative answers, and pauses encourage critical thinking; and
•• The presentation appeals to different senses and to different styles
of learning.
I know this is a long list, but striving to meet these ideals greatly
increases the probability that a particular activity or program will be
of high quality.
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There are other factors that interact with quality that we all consider when we prepare or select programs and activities. These include
audience or participant age and cognitive level; national and local
STEM (and STEAM) educational standards and goals; technical capabilities and materials available; the particular location, including area
size for the presentation or activity; possible disabilities of participants;
cultural expectations, including languages; the time needed to give
a program or activity; if help is available or not; and, for a live show
or activity, the knowledge (both astronomical and knowledge about
people, including age) and innate skills of the presenter.
I realize that I am referencing many different areas that each deserve
more discussion. In other places I have more thoroughly discussed accuracy and cognitive development in relation to planetarium programs.
However, I will briefly discuss each factor of quality I have identified in
the following paragraphs, with examples.

Accuracy is of high importance
I believe that scientific and other types of accuracy are a very important aspect of quality. It is a big disappointment for me to see incorrect
visuals, such as earth rotation reversed, either in the sky above or on a
globe. I’ve seen a solar eclipse and a lunar eclipse both shown in reverse
in planetariums. Frequently I note that scale is treated poorly, although
I congratulate those who try hard to convey proper scale.
Occasionally a small slip in a fact—billions for trillion or Celsius for
Fahrenheit—appears. I know this can happen to us all in live presentations, but we need to review our facts carefully to minimize this and
certainly scripts for recorded fulldome shows need careful study to get
visuals and facts correct.
Remember Phillip Sadler’s Project Universe? Harvard University
graduates in caps and gowns recounted reasons for lunar phases and
seasons. Recall their carefully- and thoughtfully-articulated reasons,
which were incorrect! Although we might initially believe that information is correct, that information should be checked before sharing it
with others. Members of the IPS Education Committeehave discovered
that a number of online activities, even an occasional ones on NASA
and other reputable websites, have things wrong and confusing.
When we use models, it is important to point out what is right
and what is wrong with them. This includes both physical models,
such as an orrery of the solar system in which size and distance are
clearly wrong, as well as visual aspects of the planetarium. We can’t
always show things absolutely right. My planetarium’s sun and moon
projections are much too large; I try to remember to mention that in
programs. We speed up rotation, revolution, planet motion, and other
motions. We need to tell audiences know that we are doing this.
This is not to say that artistic license should never be used. If it is
known that a literary story is being presented, this is different. The
Little Prince, the famous storywritten by Antoine de Saint-Exupery
in 1943, for example, shows unbelievable planets, incorrect scale, and
Jeanne Bishop is a past president of IPS and chairs the Education Committee. She is retired from full-time planetariums work and teaching, but
maintains the position of Westlake Schools Planetarium director.
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people and animal breathing
Complex ideas like dark matter
without air—but we all accept
and dark energy and ways scienthis as a story.
tists have for thinking that they
Cultural myths have many
exist are confusing for average
unnatural
depictions
and
thinkers until ages 13 and up.
happenings, but if everyOne can “explain” many
one understands that what is
things at different levels, but
presented is a story, it is fine. We
we need to realize differences
may encounter a problem with
of ability for different ages. For
sacred stories of cultural groups.
example: We can teach things
Jean Creighton noted this in
about phases of the moon and
her paper “Finding and Encourseasons to very young children.
aging Indigenous Voices” at the
First grade children usually can
October GLPA conference. She
put cards with phase shapes in
described her work with the
order or sequence and identify
six Native American tribes in
differences from one phase to
the U.S. state of Wisconsin. (See
the next in the sky (although
story on page x.)
some are dyslexic and get cresAbout 20 years ago an astroncents, quarters, and gibbous
omer in Malaysia told me about
phases reversed). Third grade
a profound disconnect between
children can draw the differHere I am with Mayumi Iuchi from Japan, who always wears rabbit ears to the IPS
Conference, prior to the IPS 2018 banquet in Toulouse, France. Mayumi modithe scientific truths she taught
ences as they see them in the
fied another head device to construct the rabbit ears, and she moves the ears
in her astronomy class and the
sky and they can use a model
backward and forward by slight movements of her head (or maybe brain waves).
cultural myths of the region.
to show that the moon revolves
Photo courtesy the author.
Students answered test quesabout the Earth while the sun is
tions with scientific answers
shining from one direction.
but in private conversations gave reasons for astronomical phenomWhat almost all cannot do is match the phase with the position of
ena in complete harmony with the cultural sky myths. This may be the moon in the sun-earth-moon model. I found that this latter skill, a
common in many places. How does one handle this situation? Certain- complete coordination of the phase we see with the moon position in
ly with respect for both the sacred myth and science.
its orbit was not possible by students 13 years old, even after in-depth
Respect shown to all involved is an important quality control factor.
planetarium teaching. Julia Plummer has found some different results
Gender, race, religion, disabilities or unusual human physical features
with young children and Pierre Chastenay has found some exciting
(such as albinoism, recently in news in Africa) need respect in words
different results with older students using a digital planetarium.
and actions.
If you are starting to work with very young children, I recommend
watching Sesame Street for ideas on analogies, amount of repetition,
We recognize false ideas, but do others?
humor, and time spent on a topic. The Sesame Street planetarium
We all recognize the following as false ideas: astrology, creationprogram One World, One Sky also incorporates quality teaching, and
ism, dinosaurs and humans co-existing, and aliens invading Earth. Our
Linda Shore, director of the Astronomical Society of the Pacific, presentinclination is categorically to dismiss them, perhaps with vehemence,
ed some appropriate astronomy activities for very young children1 at
perhaps with sarcasm. But logical development of our ideas, with a IPS2018.
non-judgmental tone, does more to help people who hold these ideas
to start to question them. You may not sway anyone who is firmly
You need clear presentation methods
committed to creationism as you discuss ideas of deep time, includAnd what besides cognitive level can be confusing? Methods of
ing radioactive dating, but you can keep an adult or student follow- presentation. In planetarium programs, this includes fuzzy visuals,
ing other things you have to say instead of categorically rejecting all
visuals with too much information, visuals that are not correctly
that you present.
paired with narration, poor analogies that lead to misconceptions,
Words, explanations, analogies, visual demonstrations, and humor music that overpowers the narration, and too many different visuals
all need to be adapted to be appropriate for an intended group. Also, occurring simultaneously or too quickly, just to name a few.
the topic itself should be both interest- and cognitive-appropriate for
For activities both in and out of the dome, this can be incomplete
the age, group of ages, or special group. For example, a program about instructions, an activity that is too complex for the age or cognitive
stellar evolution will be confusing for normal first-grade children. An level, insufficient materials for all, and inability of all to see and hear.
H-R diagram will be meaningless to them. However, fast-forward to Pauses, if not too long to introduce boredom, can allow time for thinkfourth and fifth grades; children of 9 and 10 years often are very curious ing to “catch up” and ready the mind for new information.
about the birth and evolution of the solar system.
I have found that children of all ages currently seem less patient
When I was in Rio de Janiero a few years ago, I observed many groups
than they were years ago, most probably due to cell phones and other
of children 10 years old visiting a planetarium. I was involved with
technology. This narrowing of attention-span is something we need
one session. At the end of a fulldome program, the children asked me to recognize. I do not know if we should cater to it to have quality
in-depth questions about the birth and life of the sun, although they presentations—making our discussions and activity sessions shorter—
had no lessons about this topic in school. The innate interest with
or rather if we should try to make something so engrossing, so interestenthusiasm for the topic of birth and evolution of the solar system ing, that we keep students on task. I know many program and activity
resulted in a very exciting session.
presenters who do this (over an hour) with kindergarten children (age
Another example: an explanation of the term “light year” starts to be
(Continues on next page)
understood at about age 9 or fourth grade, when children can mental1 You can learn more about My Sky at Night at the ASP website: https://www.
ly go back and forth between the separate ideas of distance and time.
astrosociety.org/education/early-learners-2/
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5-6), simply because they have made something so interesting. Perhaps
we can perform a service in reversing a trend.
I think that humor at the expense of others in any program or activity is very wrong. In a children’s fulldome program I viewed in Toulouse,
there were frequent animations of children hitting other children and
animals. Comments between the children in this program often were
sarcastic. I believe the violence and sarcasm were intended as humor.
Some would argue that this is part of culture in many places. However,
I think that our planetarium community should commit to a standard of promoting positive attitudes. Programs that convey peace and
cooperation are to be valued and used, and I think that there are some
wonderful fulldome shows that do that.

Appropriate humor is ... appropriate
If humor is clean, nonviolent, and not at the expense of another, it
can be a great tool for involving the audience. Puns, silly analogies, and
unusual accents and music can provide enjoyable moments for audience and activity participants. The old expression of “Use humor in
which people laugh with you, not at you” is a good one to remember.
But we also have to remember that humor for one group of people
(different age and culture) may not be humor for another. I recently
listened to Lin Miranda describe his blockbuster musical Hamilton,
saying that what the audience finds very funny in Great Britain is met
with silence by New York audiences. Therefore fulldome programs
prepared in one country for that country’s audiences may not be met
with the same reaction in other countries.
It is important that a program (particularly a recorded show) not be
out of date. References to movies, TV programs, and popular music can
easily cause a recorded show to go out of date. Even particular word
usage or slang can change over a decade.
If scientific discoveries and advances in scientific theory on the
topic discussed have been made past the date when the program was
prepared, this critically dates a program. Mention of a political leader
or country can also change (think of the change of status of Pluto).
Perhaps this can be overcome by using a live update for a recorded
program with out-of-date material, but the audience may note the
discrepancy before the live update is given, creating a reaction that
questions the credibility of the entire presentation.

Interactivity is great, when you can do it
About interactivity: An activity is certainly interactive, but a planetarium program may or may not be. The Lawrence Hall of Science2
has published many fine participatory planetarium programs—physical activities that take place within a planetarium presentation. AT
IPS2018 Alan Gould presented one of these activities in which the audience learned how the incoming color of light affects the colors seen.
Also at IPS2018, Susan Button described the program about Stonehenge, using a sun path finder for different latitudes. It will be included
in the conference proceedings.
In my live programs in the planetarium, I always try to introduce an
interactive component. First graders perform a “sun dance” and sing
a song “This is the Way the Sun Goes” to remember the sun’s path at
different seasons in my city of Westlake, Ohio.
In a second grade program comparing cultural differences that shows
how different environments affect sky myths, we reenact certain practices: tell a shared story beneath the northern lights (Inuit); toss small
figures representing those of green clay thrown by Brazilian tribes into
a lake to wish for good things in the future; and find the directions
needed to lay out a pyramid using the sun and center of motion in the
northern sky. In different programs I have students re-enact events, and
as with the Lawrence Hall of Science activities, discover objects, positions, and relationships. Like many planetarium educators, I am always
looking to match content and activities with STEM requirements.
2 https://www.lawrencehallofscience.org/

64						

If you consider the topic and the age of any program, you probably
can find some activity with movement that can be done by the audience in the planetarium. For an evening family planetarium program
I gave in October this year, The Halloween Night Sky, one topic I
featured (along with the Halloween night sky constellations and Celtic
origins of Halloween) was Orson Welles’ October 30, 1938, Mercury
Theater War of the Worlds radio drama. After locating Mars in the
planetarium sky, I raised the lights and asked some students and adults
to read small sections of the War of the Worlds radio script. I added
some sound effects. The group reacted with enthusiasm.
I love Jack Northrup’s activities for both under and out of the dome,
which he describes in his From the Classroom in each issue of Planetarian. There always are ways for students to interact with materials and
others as they develop concepts.
Incorporating a physical activity, although often a desirable procedure that focuses interest, is not essential for a quality presentation.
What is important is whether the program or activity stimulates reflective thinking. This can be accomplished in some different ways.

Triggering reflexive thinking
Dayna Thompson gave a wonderful paper at Toulouse IPS conference called “Communicating with Your Audience: Tips to Presenting
Live, Interactive Programming.3” Dayna stimulates reflective thinking
in live programming in a number of ways. I’m summarizing her ideas
here because I think so much of them and that they are great ways to
include the reflective thinking requirement of a quality program.
Dayna concentrates on having a two-way conversation with her
audience. She notes that she checks with her audience throughout her
presentation. She uses phrases, “I want you to do something for me
…”or I know that many of you may be thinking that …” or “How would
it make you feel if …” She uses this technique with audiences of all sizes.
She calls the audience “friends.” She asks questions and tries to use a
positive response for every answer.
She sometimes puts questions and multiple-response answers on
the dome, asking audience members to hold up fingers to show their
choice. Often she asks people to “think-pair-share” which involves
discussing their answer with their neighbor. Dayna also suggests something they can do right away after they leave the planetarium, such
as find a planet in the real sky and even give a demonstration that she
suggests be tried at home.
I think another way to channel reflective thinking is through
music—not sound effects, but music that evokes feelings that are representative of the topic development Music with visuals only and no
narration can be powerful. Mark Petersen, John Serrie, and others have
composed pieces representing planetarium topics, but also there are
many classical and semi-classical works that can give an emotional
experience to a program.
When emotion and concrete and abstract thinking are involved,
reflective thinking can be tapped. We need to remember to incorporate time for emotional reaction to occur, just as with logical content
ideas.
My last requirement for quality in a presentation is that it appeals
to different senses and different styles of learning. Using senses in addition to seeing and hearing can produce focused effects. Ken Perkins and
others have advocated use of different odors in the planetarium, such
as pine for Christmas holiday programs and evoking a feeling of being
in a forest. (Do ask about allergies in a group before using scents.)
These are my ideas about what makes a quality offering. Perhaps you
have more or different ideas, and I would welcome hearing them. If we
all strive for quality in our programs, we enhance the image of each individual planetarium and of planetariums generally. But, most importantly, we arehelping people have quality learning experiences. I
3 You can look for the paper in the conference proceedings.
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International News
Lars Petersen
DK-6630
Rødding, Jels, Denmark
lpsd@jels.dk

Dear fellow planetarians

Below you’ll find many good examples of astronomy education,
events, shows, live presentations, conferences, and much more taking
place in a diversity of domes all over the world. This is proof of our
community constantly developing and finding new ways to reach our
audiences. You’ll even find a cake shaped as a planetarium.
For this section I’m indebted to contributions from Bart Benjamin,
Michele Wistisen, John Hare, José Roberto Costa, Anna Arnadottir,
Vadim Belov, Milène Windling, Loris Ramponi, and Alexis Delivorias.
Let’s start the tour around the world in North America.

that takes place there.
Peoria’s Dome Planetarium had a very busy summer with attendance boosted by the Mythic Creatures: Dragons, Unicorns, and
Mermaids exhibition. Attendance in the planetarium increased 37%
from the previous summer. Their first GeekFest was a success, with 400
attendees and many great costumes. In October, they offered Death
and Destruction Under the Stars, which discussed all the ways that space
can kill you.
Indiana. The Brown Planetarium staff at Ball State University in
Muncie helped to form the new Ball State Meditation Partnership on
campus. Planetarium-hosted meditation events were guided by faculty
Great Lakes Planetarium Association
and staff from the Counseling Center. The events were well attended
Illinois. On the night of 30 July, 3,000 people came to Adler Planand responses were very positive.
etarium in Chicago for a free viewing event that featured Mars at its
The Evansville Museum hosted a Mars watch in September. Nearly
closest approach. Lines of people snaked around the outside of the
Adler, leading from the parking lot to telescopes set up behind the one hundred people from southern Indiana and western Kentucky
came for a look at this year’s close approach of Mars through telescopes
planetarium. In other news, Adler hosted its next Kavli Fulldome
Lecture, The Cosmos in a Heartbeat, in November. The talk was dome- provided by the local astronomy club. Their Koch Immersive Theater
cast worldwide and streamed via YouTube360.
and Planetarium presented two live shows during the evening. The
The William M. Staerkel Planetarium at Parkland College in Chammuseum developed a new show, Dino Skies, which is being presented in
paign recently converted from Digistar
parallel with a robotic
4 to Digistar 6. This fall, the James B. Kaler
dinosaur exhibition.
Science Lecture Series featured talks on
Michigan. The Delta
fracking, dark matter, and the volcanic
College Planetarium in
eruptions in Hawaii. The staff offered a fiveBay City upgraded to
week workshop on backyard astronomy,
Digistar 6 at the end of
and the Artemis Bridge Simulator returned
August and reopened
in November.
to the public in SeptemThe Illinois State University Planetariber. Not only was all
um in Normal reopened in June. The planthe hardware replaced,
etarium features a new layout for the star
but the projectors are
theate, computer control of the Spitz star
new as well. Plans are
projector, expanded video and sound capawell underway for next
bility, an updated LED lighting system, and
year’s 50th anniversanew unidirectional seating. The university
ry of Apollo 11. First to
offered college-level astronomy classes in
arrive this fall will be
the planetarium this fall semester and the
two
museum-quality
planetarium delves into the arts with live
Apollo moonsuits for
theater, music, and laser light shows.
display and demonstraStephen Case, director of the Strickler
tion. One will be child
Planetarium at Olivet Nazarene Universisized so planetarity, Bourbonnais, participated in the ACEAP
um staff can involve
GLPA. The display case for Delta College Planetarium’s Apollo moon suit (left)
currently is housing Planetarium Director Mike Murry, who will soon vacate the
ambassadors program this June, visiting
students in STEMspace for the suit itself (right). Photos by Brian Kennedy, Delta show specialist.
NSF-funded observatories in Chile and
based activities.
learning about the science and outreach
The Longway Planetarium in Flint hosted
several good observing nights this summer for the close approach of
Lars Petersen, PhD, is an astrophysicist and science communicator. From
Mars, one of which ended up with 17 telescopes in the field at once.
1997-2016 he was director of Orion Planetarium, Denmark. At present he
The staff continues to hold First Friday guest lecture nights and Second
is engaged in various astronomy communication projects. He is a fellow
Saturday Trivia nights.
of IPS.
66						

Planetarian				

Vol 47 No 4 - December 2018

They also will give a presentation
The Wayne State University Planetarito the Political Sciences Department
um in Detroit had a busy summer. Attenon the history of the space race and
dance at their free Friday night shows has
the upcoming 50th anniversary of the
been high all year long. In July, they had 16
moon landing.
campers join them for a two-week astronoArizona. The past few months
my camp. In August, they had the opportuhave been busy at Flandrau Science
nity to host a reception to celebrate their
Center and Planetarium in Tucson.
Physics Department’s acquisition of the Dan
Their attendance for both the science
Zowada Memorial Observatory in southern
center exhibits and the planetariNew Mexico.
um has continued to increase. In the
The Grand Rapids Public Museum’s Roger
planetarium dome they have upgradB. Chaffee Planetarium would like to congrated many of their live show talks to
ulate John Foerch on his new full-time posithe newest version of Uniview 3.0
tion as planetarium technician. John has
with great success; this allows them to
been working at GRPM since 2013 as a planmore easily train the undergraduate
etarium presenter. In July, Chaffee Planeplanetarium operators on new shows
tarium staff taught six campers how to be
and content. They have also worked
“planetarium masters” in a four-day summer
on creating a new live planetarium
camp. Other after-hours events at GRPM this
show called Touring the Solar System:
summer include “Do You Have What it Takes
Gas Giants Edition, due to the poputo be an Astronaut?” and “Night Sky Trivia”
larity of those planets. With the use
in the fall. They are currently producing a
GLPA. Robert Victor received GLPA’s highest award, the
of Uniview 3.0’s panels, the process
new upper elementary school show Earth,
Galileo Award, during the 2018 Conference held at the
has gone smoothly, and they have
Sun, and Moon alongside custom software to
Abrams Planetarium at Michigan State University. He was
received positive feedback about the
integrate remote clickers for student interacgifted with a blanket printed with an Abrams Sky Calendar,
which he produced for years as staff astronomer. Photo by
show. They’ve also had great success
tivity during the show.
Jeanne Bishop.
introducing the Laser Stranger Things
Ohio. Alex Mak reports that the Univershow by Laser Fantasy into their
sity of Toledo’s Ritter Planetarium fought
schedule, and were very excited to bring Samskara + Art Universe in
storms in Northwest Ohio and on Mars, but was able to give about 500
people a nice view of the red planet during their Mars watch sessions in for a limited engagement run in October.
In addition, they have embarked on the creation of a “mini-dome
late July and early August. Ritter has a free program on the HR diagram
production studio” where the old opto-mechanical projector previavailable for download from their website. Their next production, The
ously resided. They have gone the “do-it-yourself” route and had great
Solar Neighborhood, should be ready by the end of the year. Go to www.
success using camera lenses to create a fulldome projection system.
utoledo.edu/nsm/rpbo/fulldomestudio for more information.
This will go a long way in helping them create more content, as the
STEM Works of East Central Ohio in Newark opened their new
dome is always booked.
SciDome Planetarium on 9 June.
(Continues on next page)
Bowling Green State University Planetarium’s Dale Smith (Colgate
class of 1970) was honored by his high school in Canajoharie, New
York, with induction into their Alumni Hall of Fame in June.
Wisconsin/Minnesota. The Bell Museum is now open for business,
following a very busy and successful grand opening weekend. Their
Whitney and Elizabeth MacMillan Planetarium now offers No Limits!,
a live program using Uniview to fly through the Universe, and their
original fulldome show Minnesota in the Cosmos.
The Manfred Olson Planetarium at the University of WisconsinMilwaukee offered “Stars & S’mores” as part of their welcome week for
new students. The staff is excited about the Halloween program called
Haunted Horizons. This fall, they present Constellations of the Zodiac,
where the audience gets to explore associated myths involving Greek
Titans and Gods and interesting objects within those constellations.
The Solar System Show is the latest original production from the
Soref Planetarium at the Milwaukee Public Museum. This show is for
family audiences and grades 1-4 for school groups. Their staff is currently working on a Halloween show called Spooky Space.

RMPA. Left, audience under the
dome in the Flandrau Science Center,
Tuczon Arizona.
Below, photo of the
Orion Nebula made
at Kitt Peak used in
one of the planetarium shows at the
science center. Both
courtesy of Shiloe
Fontes.

Rocky Mountain Planetarium Association
Wyoming. Quite a bit will be happening at the University of
Wyoming Harry C. Vaughan Planetarium in Laramie in the fall/
winter. In addition to their weekly public shows and hosting field
trips, they are working with Paul Taylor for a third year of bringing
Aboriginal Skies to UW. They presented public shows for the National
Chemistry Week with the theme Chemistry is Out of this World, and
also collaborated with the UW Geology Museum to present shows at
their annual Wyoming Rocks event to celebrate Earth Sciences Week.
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Looking forward to the end of 2018 and the start of 2019, the staff
will be busy creating a new in-house exhibit on sharks, as well as a
corresponding live component for their dome to follow the film Great
White Shark.

Southeastern Planetarium Association
The next SEPA conference will be the joint conference with MAPS,
the Middle Atlantic Planetarium Society. Dates are 4-8 June 2019. The
conference host is the Blue Cross Blue Shield Planetarium of the South
Carolina State Museum in Columbia, South Carolina. Planetarium
Director Liz Klimek brings years of experience to the event. Watch for
conference details in the next issue of Planetarian.
Nashville’s Sudekum Planetarium is tentatively on track to host
what will be the second all-regional United States conference since
before the formation of regional organizations in the 60s and 70s. The
target time frame is 2023. The exact dates and other information are
yet to be decided.
Trivia fans may remember that there were two nationwide conferences that were held prior to the formation of IPS and associated
regional organizations: in Cranbrook, Michigan in 1958 and in Cleveland, Ohio in 1960.
The recently-announced SEPA benefit that included free membership in Dropbox has encountered some glitches. President Derek
Demeter, who was spearheading the effort, is working on solutions to make the service available to the membership as previously
announced.
Watch for bylaw changes, including a code of conduct addition.
SEPA members will vote on the proposed changes at the time of the
next business meeting at the June 2019 conference.
Just a reminder that SEPA has gone digital. Southern Skies Editor
Mel Blake published the first all-digital issue of the quarterly publication this past winter. General website information is unrestricted to
anyone visiting the website, with additional information available in
a members-only section.

University, and Andra världar, the Swedish version of Out There from
the Swiss Museum of Transport Planetarium in Lucerne. Over three
hundred visitors came to see these shows during the weekend celebration, which is rather impressive considering that there are only 30 seats
under the modest 6-m dome.
Visualiseringscenter C in Norrköping is undergoing major upgrades
at the moment, thanks to a large donation from the Knut and Alice
Wallenberg Foundation. Last spring they installed six new Barco F90
projectors under their tilted 15-m dome. Thus, they have switched
from lamp-based projectors to laser-phosphor projectors.
An additional large projector upgrade will occur in 2019, which will
make this dome the first to operate with 6P RGB laser projectors. This
upgrade is one part of the Wisdome project initiated by Visualiseringscenter C, with support from the KAW Foundation, a scientific visualization initiative which stretches across Sweden with both upgrades to
existing planetariums and the building of new domes.
Norway. The planetarium in The Science Factory, a science centre
in Sandnes, has been experiencing a lot of interest in the stars this
summer. In early spring one of the presenters made a new live show
presenting the night sky with the Carl Zeiss ZKP. The weather this
summer was not the best for boosting visitor numbers to science
centres and planetariums, so expectations were not high; from early
April through the first half of August temperatures were constantly
well above average. However, the area is also not used to the number
of clear skies it had this summer, and maybe that is why the new show
fully booked almost as fast as the presenter, Anna Kristoffersen, could
put them up.
Sandnes is not a big town, even by European standards, so the centre
is very pleased to have had 11,678 visitors to live star-shows since the
end of February, about half of them school groups. No matter what the
explanation, interest in the night sky seems to be high in the south of
Norway.
(Continues on page 70)
NPA. Two planetarium-shaped
cakes (far left) to celebrate
Lund University Planetarium
turning 40 years old. One shows
the original optomechanical
projector and the other shows
the current digital installation.
At left, current planetarium
director at the Lund University Planetarium, Anna S. Árnadóttir, reminisces with two
previous planetarians, Ingemar
Lundström and Björn Stenholm.
Both photos courtesy of Lund
University Planetarium. Below,
the Science Factory planetarium in Sandnes, Norway, which
has a 9-meter dome and seats
57 visitors. Courtesy of Jærmuseet.

Nordic Planetarium Association
Sweden. During the first weekend of October the
Lund University Planetarium celebrated that it has
been exactly 40 years since they first started receiving visitors. During
these four decades the planetarium has moved twice and received
numerous updates. The original planetarium was built around an
optomechanical projector from GOTO which lasted for 34 years before
being replaced with a digital installation from Sky-Skan Europe.
Lund University astronomers, planetarians, and friends of the planetarium enjoyed two planetarium-shaped cakes before inviting the public
through the doors for a weekend filled with space and astronomy.
Two new shows premiered at the planetarium: Solens rörelse (Movements of the Sun), which was produced by the astronomers at Lund
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Russian Planetarium Association
The 50th issue of the Bulletin (Vestnik) of the Association
of Planetariums of Russia and the Euro-Asian Commonwealth of Planetariums was sent out on 3 October. It has been published
in Nizhny Novgorod since 1994, the last years in electronic form, and is
sent to 110 addresses. Chief Editor is Vadim Belov.
The issue opens with congratulations on the World Space Week
held on 4-10 October. Congratulations to a special 70th anniversary
celebration follow: three planetariums opened almost simultaneously
in 1948 after World War II: In Saratov 23 May; in Gorky (now Nizhny
Novgorod) 31 August; and in Yaroslavl 5 November, all of them on the
Volga river. All three had simplified projectors of the starry sky, made
in the workshops of the Moscow planetarium, and they were all placed
in adapted religious buildings. These are now transferred to the Orthodox Church after the construction of new specialized planetarium
buildings.
An interview of the co-chairman of the APR Board S. Yazev (Irkutsk)
about school astronomy and astrology fills 4 pages.
Donskoy (Tula region). The first planetarium in the USSR was
opened in 1929 in Moscow. The remains of the second projector are stored in the museum of the small city of Donskoy. It
was made thanks to the enthusiasm and talent of local selftaught mechanic Michail Chistozvonov and the efforts of
activist “atheists.” It was housed in a church built at the order
of the illegitimate son of Empress Catherine II.
Chistotozvonov decided to create a planetarium out of pure
curiosity. He left parish school after finishing three classes and
had very poor eyesight. However, in just one year—from 1938
to 1939—he completed all the necessary drawings. The apparatus was a ball of two hemispheres, with a bright lamp inside.
Both hemispheres had many holes in which special projectors
were inserted.
More than 200 people gathered at the grand opening on 14
July 1940. The planetarium received more than 30,000 visitors
a year until 1955. They could observe 5,000 stars and even an
eclipse of the moon. The temple housing the planetarium was transferred to the Orthodox Church in 1991.
Nizhny Novogorod. Some 200 people took part in observations of
the full moon and the sun during the lunar eclipse on 27 July and the
new moon and sun during the partial solar eclipse on 11 August at the
Nizhny Novgorod Planetarium named after G. Grechko. Many children took part, and lectures were given prior to the eclipses.
The traditional teachers’ conference was held on 26 September in
the planetarium. This year, it was held in conjunction with the Department of Education of the City Administration and was devoted to
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RPA. History from Donskoy: Mikhail Chistozvonov, the
projection apparatus and the museum and planetarium in
Donskoy. Provided by RPA.

the return of astronomy to the school curriculum. Scientists, teachers, methodologists of the Nizhny Novgorod Institute for the Development of Education, and planetarium employees took part in the
conference.
Doctor of Physics and Mathematics of the Institute of Astronomy of
the Russian Academy of Sciences (RAS) D. Vibe introduced the participants to the most advanced studies of the solar system, while new
information comes almost daily from numerous space probes.
Messages about textbooks and of professional development courses
for astronomy teachers at the State University were heard later. Many
enthusiastic teachers continued to teach astronomy despite the longterm lack of astronomy in the school curriculum. They all shared their
experiences, and planetarium employees told about their curricula and
forms of work with school children.
The annual Festival of Sciences, Arts and Technologies (FENIST2018) took place on 24-30 September for the 10th time. The Nizhny
Novgorod Institute of Applied Physics of the RAS organized the festi-

RPA. Observers of
the lunar eclipse in
Nizhny Novogorod.
Courtesy of Nikolay
Lapin

val at the RAS institutes, educational institutions, and the planetarium.
RAS President A. Sergeev was among the speakers.
The following persons spoke in the planetarium: Scientific Director of the Institute of Astronomy and Deputy Chairman of the Space
Council of the RAS B. Shustov with a lecture “The First Stars and Galaxies;’ specialist in particle physics and researcher at the Ioffe Phisico-Technical Institut (St. Petersburg) I. Ivanchik, with “Modern Cosmology:
Horizons of Universe Research;” leading researcher of Shternberg State
Astronomical Institute (Moscow University) V. Surdin with lectures
“The Dark Side of the Universe” and “60–Cosmonautics;”and leading
(Continues on page 72)

Planetarian				

Vol 47 No 4 - December 2018

More: Astronomy

Vol 47 No 4 - December 2018				

Do More
Planetarian		

www.es.com

71

Association of Brazilian Planetariums

In the last week of September, planetariums from 23 of the 26 Brazilian
states plus the Federal District met in Belem, in the northern part of the
country, for the XXIII annual meeting of the Association of Brazilian Plane-

research officer of the Special Astrophysical Observatory (North Caucasus) O. Verkhodanov, with “Exact Science–Observational Cosmology.”
St. Petersburg. The opening of the new building of the Nakhimov
Naval School was held on 29 July, the Day of the Navy of Russia. President of the Russian Federation V. Putin visited the school and its planetarium, and a direct communication session with the International
Space Station took place during the day.
Smolensk. The local planetarium will move to its observatory
this year. The story of the transfer of the building to the Resurrection
Church has lasted for more than three years. The church, understanding the complexity of the situation with the move, did not insist on
the urgent release of the premises.
Yaroslavl. The local planetarium has sent out an information
message about the International Festival of popular science fulldome program called Reflection of the Universe and the international
conference Planetarium of the XXI Century on 17-19 June 2019 taking
place in the city.

tariums. The event featured lectures, panel discussions, a fulldome festival,
and oral presentations from planetarians of several parts of the country.
Brazil has the second largest planetarium community in the Americas.
Participants of the ABP 2018 meeting. Courtesy of Basilio Fernandez.

about activities in 2019, about the annual meeting, and possible events
for the Apollo 11 anniversary.

European/Mediterranean Planetarium Association
Greece. In September, the Eugenides Planetarium in Athens participated in the festive activities to celebrate the Athens 2018 World Book
Capital initiative by scheduling a series of free shows related to space
exploration. On 17 September it screened From Earth to the Moon, a
show focusing on the USA-USSR race to conquer the moon, as well as
The Great Adventure, highlighting the exploration of our solar system
and beyond that commenced just after the completion of the Apollo
program.
A very successful day in terms of visitor attendance concluded with
an observation of the night sky with the telescopes of the Hellenic
Astronomy Society.
(Continues on page 74)

Society of French Speaking Planetaria
The whole community of French speaking planetariums was very
happy and proud of the 2018 conference in Toulouse, and send their
very warm thanks to Marc Moutin and his team! More than 80 participants from 33 French-speaking planetariums enjoyed the conference.
For most of them, it was a time to discover the dynamic of the international community, make various exchanges with vendors, and receive
inspiration for their activities with the audience.
The APLF was very glad to have a booth where they could discuss
with international colleagues. One of best moment was the “happy
hours” when they offered several drinks and food from various regions
of France. Besides, they hope that the issue of the APLF magazine
printed in both English and French provided to all participants will be
enjoyed by the IPS community; it was a huge project to produce it in
English and to finish this work before the conference.
APLF Days in the beginning of November in Paris were held during
the Rencontres du Ciel et de l’Espace. It was an opportunity to talk
72						

APLF. It seemed like everyone in Toulouse worked together to support the
IPS 2018 conference. By conference photographer Natalia Lagueny.
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For the same event, the digital show The Future in Space was screened
on 24 September. The show attempts to answer certain questions
related to the future of space exploration, such as the possibility of
constructing bases on the moon and Mars or the possibility of interstellar travel, and was introduced to the audience by Dr. Nikos Sergis,
research associate at the Academy of Athens and adjunct researcher
at the Institute for Astronomy, Astrophysics, Space Applications and
Remote Sensing of the National Observatory of Athens.
As the last part of the event on 25 September, Planetarium Director Manos Kitsonas introduced to the audience Hubble’s Universe, yet
another of the Eugenides Planetarium’s productions, highlighting the
legendary telescope’s immense contribution in our continuing efforts
to decipher the secrets of the universe.
On 2 October, the Eugenides Planetarium premiered Lucia: the secret
of shooting stars, a Saint-Etienne Planetarium production that will serve
as this seasons’ show aimed for the younger audience.
On 8 October, five days earlier than its scheduled worldwide release,
the Eugenides Planetarium hosted a preview of First Man, the widely-anticipated Hollywood movie about the life of astronaut Neil
Armstrong and the legendary space mission that led him to become
the first man to walk on the Moon on 20 July 1969. The movie was
screened on a large rectangle “window” on the planetarium’s dome,
thanks to a special projector.
Finally, on 12 November, the Eugenides planetarium premiered The
Center of the Cosmos: From the Geocentric System to the Expansion of
the Universe, its latest production, narrating the fascinating tale of the
continuous displacement of Earth, and hence of mankind, from the
center of the cosmos.
Croatia. In July, the Rijeka Astronomical Centre prepared a special
program to celebrate the 49th anniversary of the Apollo 11 moon
landing and the total lunar eclipse of 27 July.
The Apollo 11 accomplishment was commemorated with a short
show before the beginning of the regular program, focusing on the
first ever people who walked on the surface of the moon, as well as on
the various scientific assignments conducted by the crew during their
legendary mission.
On the occasion of the lunar eclipse, another short show was
prepared that explained to the audience how and why lunar eclipses
occur. The show premiered shortly before the total eclipse took place
on July 27.
In July as well, more than 20 children from all over the world, participants of the Rijeka Annual International Youth Summit on Peace
and Creativity, visited the Rijeka Astronomical Centre and attended a
workshop related to the “art” of planetarium show production and its
value in astronomy education.
At the beginning of August, on the occasion of the Perseid
meteor shower, the audience had the opportunity to learn more
about the phenomenon, thanks to another short show that
enriched the Center’s regular program. For September, the center
included once again in its regular program a matinee for the
younger children, which for this month included the live presentation Safari through the Solar System.
October activities in the centre included its participation in
both national and international events. During Children’s Week
(2-6 October) for instance, elementary school students were asked
to write a short letter to an imaginary friend from the moon. These
letters were read during the international Observe the Moon Night
event, on 20 October 2018.
The Week of Lifelong Learning (3-5 October), on the other hand,
is dedicated to the adult audience by conveying the message that every
day under the planetarium dome is a chance for learning something
new, despite your age.
Finally, for another year yet, the Rijeka Astronomical Centre celebrated World Space Week (4-10 October) and Earth Science Week (17-19
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October) with various shows, including Space Missions, Touching the
Edge of the Universe and Realm of Light.

Italian Association of Planetaria
Not only the stars shine under the dome of the Lumezzane Planetarium (Brescia). At the beginning of the school year, next to the rooms
on the planets and the “Einstein toys,” the windows of the Giorgio
Pascarella naturalistic collection were added, dedicated to minerals,
fossils and shells.
It is a collection that contains precious samples collected around the
world by Giorgio Pascarella (1935-2014), who had donated his collection to the Serafino Zani Observatory. Now there is a double exhibition, one took shape in the virtual version, which allows the entire
collection to be viewed online (collezionepascarella.it), as well as the
possibility to touch the samples through the laboratories and the
microscopic observations that take place at the Lumezzane Planetarium.
The mineralogical, paleontological, and malacological collection,
curated by the amateur astronomer Wadimiro Marinello and geologist
Mario Benigna, is accessible to the public attending the activities of the
planetarium and, upon reservation, to the visits of groups and school
groups (write to: info@serafinozani.it).
The spring programs of the Italian Planetarium Association propose
the annual Planit competition, dedicated to the production of an astronomical video. The deadline to enter the contest, open to competitors
from any country, is 26 March 2018. The prize for the winner is 500
euros. The announcement is published on the website www.planetari.
org. In March the Italian planetariums are involved in the annual International Day of Planetariums.				
I

IAP: Top, there are many rooms, not only about astronomy, inside the
Lumezzane Planetarium. Photo courtesy Luigi Guaragna. Below, a screen
shot of the online virtual tour of the Pascarella Collection. The images of
the samples can by rotated by the viewer. Here is a sample of malachite,
which often results from the weathering of copper ores. It is often used
for jewelery.
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Even after 500 years,
scholars are still making
Galilean discoveries
Kevin Milani
Hibbing Community College
Hibbing, Minnesota
kevinmilani@hibbing.edu
This past April I had a chance to teach in
Italy for 10 days as part of the program Experience in Italy for an American Planetarium
Operator (see page 48). I taught lessons about
Galileo’s telescopic discoveries to Italian high
school students of English in Assisi, Brescia,
and Gorizia.
Since returning home, my host in Brescia,
Loris Ramponi, and I have kept up a daily
correspondence using voice messages over
Whatsapp. Loris is helping me learn Italian by
sending me articles from his local newspaper,
the Giornale di Brescia. Each day he selects a
different article and reads the title and a brief
description which I listen to, and then attempt
to repeat back, in my very best Italian!
Recently, Loris sent me a very exciting
article relating to Galileo. It seems that a letter
written by Galileo in December 1613, which
was thought to be lost, was discovered in
August by an Italian researcher.
This letter was addressed to the Benedictine
monk Benedetto Castelli, the most famous of
Galileo’s students. Castelli was born in Brescia,
but in 1613 was a professor at the University
of Pisa. In Galileo’s collected works, we find
over 240 letters between the two, the most
famous being a letter Galileo wrote to Castelli on 21 December 1613, now simply known as
the “Letter to Castelli,” Galileo’s first attempt
at reconciling science and scripture. Let me
provide a bit of background on how this letter
came about.

Arguing the Copernican system
In December 1613, Castelli was drawn
into a debate on the scriptural objections
to the Copernican system while at a dinner
in Pisa with the Grand Duke of Tuscany.
Among those present at this event were the
Grand Duke’s mother, Madame Christina of
Lorraine, who argued that the Copernican
system contradicted Scripture. Castelli was
able to convince the members of the royal
family that this was not the case.
The Benedictine immediately wrote a
letter to Galileo describing these events. This
prompted Galileo to put down in writing
his ideas on the Copernican system’s theological implications and the proper roles of
76						

Translation: Newfound letter of Galilean: twice discovered in Brescia

science and theology. The resulting letter
to Castelli ended up
being copied several
times, a common practice at the time, and
distributed to various
parties.
Over a year later,
Father Nicolo Lorini, a
Florentine Dominican,
managed to come into
possession of a copy
of the letter while on
a trip to Pisa. The aged
priest copied the letter
and brought it back
with him to his order
Loris at the Specola Cidnea Observatory in Brescia. Photo by author.
in Florence, where it
was decided that it
For years, historians of science have
contained ideas that
wondered about these two different versions
were “either suspect or rash.” The copy, along
with a letter from Lorini, was sent in February of the letter to Castelli: the Lorini version,
1615 to the Congregation of the Holy Office, which Galileo claimed had been doctored
to use more inflammatory language, or the
popularly known as the Roman Inquisition.
version Galileo sent, with milder language.
Which was truly the original version?
Now it gets interesting
The problem has been that the original
Now here is where things get interesting.
letter
Galileo wrote to Castelli was thought
The standard story for countless years has
been that Galileo found out about Lorini’s to be lost…until now! The orignal was recentactions, and, afraid that the copy Lorini had ly discovered in the archives of the Royal
Society in London by an Italian post-doctorsent was not accurate, retrieved the original
from Castelli, made a faithful copy, and in al researcher in the history of science, Salvamid February 1615 sent it to a friend in Rome, tore Ricciardo, of the University of Bergamo.
Ricciardo had travelled to England to
asking that it be shown to Cardinal Robert
tour
libraries, looking for any handwritten
Bellarmine, the preeminent Catholic theocomments
left on Galileo’s works. While at
logian of his day and a member of the Holy
(Continues on page 81)
Office.
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LIP Service
Karrie Berglund
Digitalis Education Solutions, Inc.
Bremerton, Washington 98337 USA
karrie@digitaliseducation.com

LIPS 2018: Hitting new heights!

I had very high expectations for the 2018 Live Interactive Planetarium Symposium. LIPS 2018 was hosted by Seattle’s Willard Smith
Planetarium at Pacific Science Center (PSC) from September 12-14. I
spent about 15 years working at PSC, including one year overseeing
the Smith Planetarium. I am intimately familiar with the planetarium
equipment and philosophy (it was here, in fact, where I became such
an ardent proponent of live, interactive planetarium programs), and I
know from experience the work ethic, creativity, positive attitude, and
attention to detail of PSC employees.
Despite all this, Smith Planetarium Director Dave Cuomo, Science
Interpretive Staff Coordinator Raven Harrell, and numerous other PSC
staff just blew me away. As if running a multi-day event like LIPS was
not challenging enough, Dave added two full-day meetings before
LIPS, a Uniview Users Group meeting on September 10 and an all-day
LIPS-style Data to Dome workshop on September 11.

Five days of smooth sailing
Everything ran smoothly for all five days, which is a testament to
the level of preparation that went into the events. The food was plentiful and delicious (and interesting to observe under the blue light of the
serving area), coffee was available until late in the afternoons, and the
quality of sessions and sponsor presentations was consistently high.
Sessions were held in either the Smith Planetarium or a classroom in
the virtual reality exhibit area, and we were encouraged to explore the
VR exhibits during breaks.

Director Dave Cuomo and some of the Data to Dome workshop attendees in the Willard Smith Planetarium. Photo by Ian
McLennan.

Since I am not a Uniview user, I did not attend the Uniview Users
Group meeting. However, I did participate in the Data to Dome workshop on September 11. This was a follow-up to a three-hour Data to
Dome workshop at LIPS 2017, where four presenters demonstrated
how they integrated current data into their own live programs. While
that was a good first attempt, group conversations at LIPS 2017 made
it clear that more focus on audience interaction was needed, and that
was the emphasis of the 2018 workshop.
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Data to
Dome
groups planning presentations in
PSC’s “What
is reality?”
lounge.
Photo
by Karrie
Berglund.

Mark SubbaRao organized and led the 2018 workshop, with assistance from Greg Mancari, Dave Cuomo, Ryan Wyatt,
and Jeffrey SubbaRao. We started the day in the planetarium viewing
the four data set samples that Mark had compiled: exoplanets, galaxy
collisions, stellar evolution/HR diagram, and climate change. While
in the dome, we discussed some basic ideas of how we might want to
modify/interact with the data sets (variables to adjust, etc.).
We then headed back to the classroom and split into eight groups of
about five people each, with two groups focusing on each data set. Each
small group worked together for about 45 minutes, then presented their
ideas of how to use that data set in an interactive program. After this
first round of presentations, the two small groups working on each topic
combined to finalize a single presentation of five to ten minutes. These
were presented in the planetarium at the end of the day.
It was interesting to see how two groups working separately on the
same topic could approach it in very different ways. Starting with two
separate possible presentation outlines was helpful, since trying to
combine those outlines tended to lead to a “big picture” view of the
topic.
The Data to Dome workshop was well received by this group, and
I hope that it will become a regular part of every LIPS. Here are a few
comments submitted on the anonymous survey about the Data to
Dome day:
•• “As a (planetarium software) developer, it was very useful to see
how educators/presenters/etc. use our features, and how quickly
we can run into features that don’t exist yet for a data set but
which would be very useful.”
•• “It was great to grapple with ways of involving audiences in activities using data displayed on the dome.”
•• “(I) was able to see the practical difficulties involved just trying to
present, never mind source and import the data sets.”
•• “It was an excellent exercise in collaborating with colleagues to
storyboard a show idea and then present to peers. It was also valuable to hear everyone’s approaches, and to give and receive feedback.”
A huge thank you to Mark SubbaRao for organizing and leading
Karrie Berglund is the director of education for Digitalis Education Solutions, Inc. and leads the Vision 2020 initiative on professional development. She is a former director of the Willard Smith Planetarium at Pacific
Science Center in Seattle, Washington, USA.

Planetarian				

Vol 47 No 4 - December 2018

this workshop, and to Dave, Greg, Ryan, and
Jeffrey for their support and assistance! I am
already thinking of ideas for the next LIPSstyle Data to Dome workshop.

An overflow attendance
The main LIPS event kicked off at about 9
a.m. We had 48 people registered, which was
actually a bit above the intended cut-off of
45 people. Luckily the LIPS crowd is friendly, so we were able to squeeze in the extra
few people. About 50 percent of the participants were attending their first LIPS.
Most of the first morning was spent in
a science communications skills workshop with Eddie Goldstein, formerly of the
Denver Museum of Nature and Science.
Eddie led us through some warm up exercises, including getting up out of our seats
to dance.
He had several volunteers demonstrate
how they greet an audience for their planetarium shows, and then he offered ideas
for modifying the greetings. The feedback
was given in a positive, respectful manner,
which meant that no one was scared to try
for fear of being embarrassed.
Eddie’s workshop was a great way to start
off LIPS, allowing participants to get to
know each other in a fun environment and
encouraging constructive criticism. With
part of the workshop done in the classroom
and part in the concentric seating of the
Smith Planetarium, we had the opportunity to observe how people used each presentation space.
Alan Gould, of the Lawrence Hall of
Science in Berkeley, California, wrote:
“Eddie’s workshop, where he called on
volunteers to present their introduction to a
live planetarium experience, was eye-opening in terms of what techniques capture the
audience and what turns an audience off.”
Also in the vein of presentation skills,
Ronn Kistler of the Hardin Planetarium
at Western Kentucky University led us
through some warm up exercises for our
facial muscles, vocal cords, etc. Ronn used
his background in theater to introduce
some very practical exercises to make sure
all parts of your mouth and face are physically ready to present.

Shadow puppets stood out
“Sky Stories of Alexandria,” presented by
Natalie Copeland of Seattle’s Museum of
Flight, was a stand out for me. This session
incorporated shadow puppets to supplement stories in the dome. The four puppets
had a good level of detail, and some had
moving parts; for example, Zeus’s lightning
bolt could be moved to add more drama to
the story.
Everyone had the opportunity to make

From top: During the evening reception, Eddie Goldstein (Galileo) and Dave Cuomo (holding pizza box)
recreated a Galileo program they used to perform
together at the Denver Museum of Nature and Science.
Photo by Kaoru Kimura. Natalie Copeland’s shadow
puppets in action in the Smith Planetarium. Photo by
Kaoru Kimura. Andy Kreyche’s human orrery. Photo
by Karrie Berglund. Creating starwheels and plotting
lunar positions during Kaoru Kimura’s session. Photo by
Karrie Berglund.
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shadows on the dome with their hands,
heads, etc., which was more entertaining
than I ever would have imagined. This
program is typically done in a portable
dome, but it worked quite well in the Smith
Planetarium as it has a short springline and
a center-mounted single lens projection
system.
This was not only Natalie’s first LIPS, but
her first planetarium conference ever, and
we all hope she comes to LIPS on a regular
basis!
Another highlight for me was a
preschool presentation led by Dr. Shawn of
Pacific Science Center. I am always amazed
by people who can connect so well with
our youngest visitors (I personally find
preschoolers exhausting).
Unfortunately the planetarium is not
big enough to hold all LIPS attendees and
40 preschoolers at the same time, so we all
imagined that we were preschoolers exploring the sky with Dr. Shawn. With songs,
percussion, and dance woven through the
presentation, it was easy to see why PSC
has so many repeat visitors to its preschool
programs.
Two sessions focused on using the sky to
help determine where on Earth we were.
These lessons were presented by Briana
Ingermann of the University of Colorado-Boulder and by Brian Koehler of the
Treworgy Planetarium at Mystic Seaport in
Connecticut.
Although the lessons targeted different age groups—university students for UC
Boulder and middle school students for
Mystic Seaport—there were similarities in
the approaches. Both sessions had us work
in teams with limited amounts of information in order to solve a problem. I find these
types of programs particularly valuable, as
they require application of knowledge, not
just repetition of facts.
Another favorite of mine was Tom
Barry’s “One More Time with Feeling.”
Tom is from the Intrepid Sea, Air, and Space
Museum in New York City. His presentation focused on some emotional challenges of the Apollo 11 mission: Michael Collins
being the loneliest man in the universe
when he was out of communication with
absolutely everyone; the possibility that
Neil Armstrong and Buzz Aldrin might
have to be abandoned on the moon and
how that possibility frightened Collins;
and the powerful speech prepared for President Richard Nixon just in case Armstrong
and Aldrin were not able to get home. (Of
course that speech, fortunately, was never
needed.)
Tom also discussed using primary and
secondary sources in programs, evaluat(Continues on next page)
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Above: Andy Kreyche and Kaoru Kimura investigating PSC’s
sundial. Photo by Ian McLennan. Right: Alan Gould discussing
possible methods of sharing information, from the Planetarium Educator’s Workshop Guide. Photo by Kaoru Kimura.

ing the strengths and limitations of each. He shared some anecdotes about World War II veterans who volunteer at the Intrepid
Museum: Two veterans offered very different accounts of the same
event. Tom emphasized that neither of the accounts was wrong; each
account represented that person’s own truth.
John Erickson of the Lawrence Hall of Science gave us some ideas for
infrared light activities to coordinate with the eventual James Webb
Space Telescope launch. He shared not only ideas or equipment that
worked well but also ones that didn’t work, which is, of course, helpful
to avoid wasting time and resources.

Sharing feedback from other LIPS 2018 attendees
Julie Tomé, a first time LIPS attendee from the Royal Ontario
Museum in Canada, commented:
“LIPS was the most useful symposium I’ve ever attended. Everyone was so generous with their ideas, support, and material—it was
amazing. Sessions that stood out for me include Eddie’s about presentation skills, Natalie’s use of shadow puppets in the dome, and both
Briana’s and Brian’s, where we had to figure out where on Earth we had
been transported.”
Amy Truksa, of the Whittenberger Planetarium at the College of
Idaho, stated:
“LIPS was fantastic. The planetarium is a canvas waiting for our
creativity. I was so inspired by the novel ways planetarians have
chosen to tell their stories and teach their lessons both in and out of
the dome. I have found myself warming up my face and voice before
groups arrive (glad to have the space to myself at those times).
“And, next month I will be doing a very different type of presentation from any I’ve done before—the college choir will be in the planetarium singing songs inspired by all things celestial while I provide
various visuals. The goal will be to inspire rather than to teach, which
is really hard for me because I have so much more confidence in my
teaching skills than in my artistic skills. This show isn’t modeled after
anything I’ve seen at any LIPS, but I am fully embracing the opportunity and confident in its potential because of what others have done
with their programming.”
Alan Gould wrote:
“There was so much great material at the 2018 LIPS I hesitate to offer
any highlights … but I can submit for your consideration:
•• Post-conference communication about how an astrolabe works
by Eddie Goldstein, who led the opening workshop at LIPS2018.
He sent a post-conference email in response to Kaoru Kimura’s
workshop where we plotted sun and moon positions on a planisphere (adapted from Uncle Al’s Star Wheels, www.planetarium80						

activities.org/shows/ct/starwheels) to understand patterns in the
moon cycle and when and where to look for the various phases
of the moon.
•• A new diagram of my Activity Organizational Patterns workshop
has been added to the Planetarium Educator’s Workshop Guide
(www.planetarium-activities.org/planetarium-educators-workshop-guide/orgpatterns). In that workshop, participants identified
what organizational patterns were employed in activities that
they have presented, seen, or would like to present.
•• One of the most moving moments in the conference was the
reading of the memo to H. R. Haldeman, in the event of moon
disaster, “One More Time with Feeling,” intended for President
Nixon to say if the Apollo Lander was unable to lift off and rejoin
the Apollo Command/Service Module.”
We were fortunate to have Emily Peavy from ‘Imiloa Astronomy
Center join us for LIPS 2018. She wrote:
“I am currently working on obtaining a masters of education (M.Ed.)
from the University of Hawaii at Hilo. My research and studies revolve
around my educator role in the planetarium. My study is focused on
the education-entertainment dynamic of a live planetarium presentation compared to a pre-recorded (or integrated with a movie and then
a basic 10-minute star tour after) program.
“LIPS is a relatively small gathering. ... However, the intimacy of the
group leads to dynamic and interesting discussions revolving around
something that everyone in the room is truly passionate about: delivering a memorable, educational, and valuable experience to our planetarium audiences. Even the sponsor presentations quickly turned
into discussions about how certain parts of the experience could be
improved upon.”
To help offset Emily’s expenses, IPS contributed $500 through the
Armand Spitz Educational Fund. Several LIPS community members
also donated toward Emily’s expenses. Thank you to IPS and the LIPS
Community for their support!

As always, we appreciate our sponsors
We had seven sponsors at LIPS 2018. In alphabetical order, these
companies were:
•• Audio-Visual Imagineering (AVI)
•• Digitalis Education Solutions, Inc.
•• Eddie Goldstein Scientific Communication

Planetarian				

(Continues on page 81)
Vol 47 No 4 - December 2018

(Galileo, continued from page 76)
the library of the Royal Society in London, he
was browsing the online database and came
across an entry for a letter from Galileo to
Castelli dated October 21, 1613. Upon examining the letter, Ricciardo discovered that the
actual date on the document was December
21, 1613. He had discovered the long lost original Letter to Castelli!
Ricciardo’s supervisor at Bergamo, Franco
Guidice, and science historian Michele Camerota of the University of Cagliari have both
verified that the letter is written in Galileo’s hand, although other historians have
reserved judgment until they have a chance
to examine the letter. The Italian trio is now
trying to determine how long the letter has
been in the Royal Society archive and how it
got there in the first place.

So what did the original show?
The letter shows that the version sent by
Lorini to the Holy Office was indeed an accurate copy of the original. The newly-discov-

to tone down his
comments,
while
blaming Lorini for
doctoring his original to paint him in a
bad light.
As it turns out,
the Holy Office was
not
particularily
concerned with the
Inscription in the Specola Cidnea Observatory. Roughly it says this is the
harsher wording in
Benedict castle from Brescia where Galileo observed the phases of Venus and
the Lorini version,
discovered his first double star. Photo by author.
although the very
fact that Galileo
had
waded
into
the
topic
of scriptural interered letter has numerous words scratched out
pretation did concern the theologians. This,
and replaced with others, softening the tone,
of course, would lead a year later to Galileo
just like the version Galileo sent to Rome.
being warned not to teach or defend the
Apparently, upon retrieving the letter from
Copernican model of the universe, which in
Castelli, Galileo modified his original and sent
turn set up the great conflict between Galileo
a copy of that version to Rome.
and the Church in 1632, when Galileo chose
It is interesting that at the time, Galileo was
to ignore the warning and wrote his most
apparently very concerned that the members
famous work, The Dialogue Concerning the
of the Holy Office might look unfavorTwo Chief World Systems. 		
I
ably upon his original wording and decided

(LIPS, continued from page 81)

(IMERSA, continued from page 81)

•• Evans & Sutherland (E&S)
support of LIPS 2018! I also thank Mark Webb
•• Sciss SE
for taking on a new role of “sponsor liaison”
•• Seiler Instrument
this year, to help ensure that all sponsors
•• Spitz, Inc.
knew what type of presentation would work
Attendees responded well to the sponsors,
well at LIPS.
as seen in several comments on the (anonyAll of this year’s sessions were extremely
mous) LIPS 2018 survey:
valuable and well-presented. I encourage you
•• “I think the sponsors did a great job of
to visit the Past LIPS webpage (lipsymposium.
being helpful and attentive but unobtruorg/LIPS/node/48), which has the LIPS 2018
sive and seemed to ‘play together’ well.
program, documents, videos, etc. which were
Having them around during most of the
referenced throughout this column. That
sessions made for easy and casual interacpage also has materials from earlier LIPS and
tion.”
LIPS-style workshops.
•• “All the sponsors made interesting and
As always, if you would like to join the LIPS
engaging presentations, and definiteGoogle or Facebook groups or just learn more
ly weren’t ‘selling at’ us, but presenting
about LIPS, you are welcome to contact me:
possibilities.”
Karrie@DigitalisEducation.com.
I
•• “...it was good to not feel
like I was in the middle
of a sales pitch during
their sessions, but I
also learned a good bit
about their products
and capabilities. I was
very impressed that
companies, who, in
many cases may be in
competition with each
other, are able to come
together in such a
friendly and meaningful way to advance the
work of the folks who
work in planetariums.”
Michael McConville's “Explain Like I'm Five” session was a hit with
A big thank you to all
LIPS attendees, who had to figure out how to explain a complicated
of our sponsors for their
topic in a simple yet accurate way. Photo by Ian McLennan.

case of NOVA, in many other sciences as well).
The BBC and NHK in Japan, and others
around the world, also have done amazing
jobs in bringing science and the natural world
to viewers. In recent years, those producers have explored how best to create good
“impact” on their audiences and it crops up in
fulldome and immersive production discussions more and more often.
In case you were wondering, this year’s
SMASH awards were chosen from among
22 categories featuring content, program,
and craft by science media producers. There
were more than 500 entries competing for
21 awards and I joined a panel of more than
a hundred international judges who worked
most of the summer to watch and select the
best of the best.
The Grand Helix award went to a video
called The Laws of the Lizard by Day’s Edge
Productions.
The Earth and Sky section (which I judged)
winner was the series One Strange Rock, hosted
by Will Smith and created by Nutopia, Ltd,
Protozoa Pictures, and Overbrook Entertainment and shown on National Geographic.
If you’re interested in the other winners, see
www.sciencemediasummit.org/2018-mediacompetition.html.
As we plan for the next IMERSA Summit
and also for the IMERSA Day 2020 at SMASH,
the board is working to bring at least one
speaker from SMASH to COSI in February. It’s
part of our long-term goal to involve as many
in the immersive media environment and
foster sharing of ideas. 		
I
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Mobile News

Susan Reynolds Button
Quarks to Clusters
8793 Horseshoe Lane
Chittenango, New York 13037 USA
+1 315-687-5371
sbuttonq2c@gmail.com
quarkstoclusters.wordpress.com

Introducing Dr. Stellarium

Let me introduce you to Gabriele Catanzaro, also known as Dr. Stellarium, from Rome, Italy. I remember meeting him briefly in 2012 at
the IPS Conference in Baton Rouge, Louisiana, but I was not able to ask
him a lot of questions at that time.
We recently reconnected, though, and I took the opportunity to
find out more about him and his interesting approach to his work. He
shared some information via email; you can read his responses to my
questions of how he got started in the planetarium and the equipment
and techniques he uses and why.

Here is his story
I’m a geologist and as a geologist I’m interested in everything connected with our planet, with planetary geology, and with the origins of our
life. I think the connection with
the universe is automatic.
After graduation I obtained
a master’s degree in museology
and dissemination of scientific
culture and this was an opportunity to get in touch with the
world of planetariums. I started
to work at the Rome Planetarium
and astronomical museum and
this was the starting point.
I have always loved the world
of scientific culture dissemination through unconventional forms of communication, and
in the early years of my career I
Gabriele Catanzaro
worked on projects of this kind in
museums such as the Museum of
Paleontology of the University La
Sapienza in Rome, the Museum
of Science and Technology in
Milan, and other museums.
I am also an actor and I have
always loved to combine the two
disciplines together and create
special characters. I created many
characters to teach different
disciplines (Jack Adventure for
botany and music, Doctor Nando
for geology, etc.) so starting to
work with the planetarium in
Rome I created this character
that, at the beginning, was an
interactive cartoon to which I
I remember meeting Dr. Stellarigave a voice during the shows.
um at the 2012 IPS Conference in
Then, when I saw that the chilBaton Rouge! Photo by Tom Button
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dren interacted emotionally with him, I decided to play it directly live.
Dr. Stellarium is a somewhat chaotic astronomer. This feature of his
character allows me to create an emotional relationship with the audience that leads to reflection together, to look for solutions, transforming viewers into active users of the show.
In Rome we have a stationary 14-meter dome in Museo della Civiltà
Romana with an opto-mechanical projection sphere from RSA Cosmos
and a digital projection system shown on 3 screens on the dome.
It’s an old projection system, but we hope for an upgrade as soon as
the museum is open again.1 In this period of work inside the dome, we
are in a different place of the city and we are using a 12-meter geodesic dome with a Sky-Skan 4k digital projection system. We also have a
6-meter inflatable planetarium (Quim Guixa) with a self-made fisheye
projection system that we use to bring the planetarium to places like
hospitals, prisons, and areas at the extreme periphery of our city. I also
have my own 5-meter dome that I usually use to bring Dr. Stellarium
to life, even in contexts not related to the activities of the planetarium in Rome.

Comedy, language allowed me to reach out
I started doing shows for children, but I realized that the language
of Dr. Stellarium allowed me to reach audiences of all ages. From that
moment on I began to conceive multi-level shows.
The comedy of the character and the language used allow me to be
able to talk about any topic. I even speak to children about relativity,
cosmic radiation, and other topics. I believe it is important to maintain
the complexity of what we study. You can speak lightly of complex
things like quantum physics without the need to simplify. What I
do not like is the simplification of the arguments. So many times the
desire to create an example leads to complicating the topics covered
even more. I love to show, even joking with the public, the complexity of nature.
I believe that the ideal duration of a show is 45 minutes. It is the
ideal time of attention that a child or an adult has. In this time you can
work a lot on emotions, on the involvement of the public, and on the
content. In one day there are about 6 shows.
It is difficult to answer the frequency of the show, especially in this
time of closure of the historic planetarium. If we use the inflatable
dome, there are 30 people at a show; the large geodesic dome contains
88 people at a show. During the weekend, especially with the inflatable
dome, it happens we have sold out.
Currently I am working on special projects to tell astronomy in an
1 The museum has been closed since June 2017 for redevelopment of the building.
It was expected to be open again by the end of 2018.
Susan Button is a past president of IPS and has chaired the Portable Planetarium Committee since 1988. She is a retired portable planetarium director for the Onondaga Cortland Madison BOCES in Syracuse, New York,
USA.
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inclusive way even with
blind, visually impaired, and
deaf groups. These projects
excite me a lot because they
are putting me in a position
to completely change my
point of view. The shows
that I’m creating are not for
particular categories, but I’m
trying to create a show for
everyone by reversing the
conditions, or where those
who see and hear are put
in the same conditions as
others. The theatre instrument helps me a lot in this kind of project
The best part of my life is my job. Yes, I adore it so much that I can
say that I like everything about my work. Certainly it is frustrating to
see that often institutions do not consider much the potential of what
is done, of research above all in my country, but the great satisfaction is
the public. Seeing people happy, curious, and with the desire to discover more and more and even having fun.

Left: Dr. Stellarium meeting children after a program. Below:
During a show in the portable dome and creating tactile constellations. All photos provided by Gabriele Catanzaro.

Meetings: time to discuss, share, discover
I asked Gabriele, “Why did you join IPS? I see that you attended the
IPS Conference in Toulouse; how many other IPS conferences have
you attended? What did you take away from the conference this year
that you can use in your work?”
He replied, “The IPS meetings are the most important moment to
discuss, share ideas and projects, find new ideas, with people who are on
the other side of the earth or behind the scene, doing our same work.
For me, it’s always a moment of enrichment and a stimulus for new
ideas. I have been to several IPS (conferences): Valencia, Alexandria,
Baton Rouge, and Beijing, and every time I come back from these meetings ‘enriched.’
“This year I have been able to meet colleagues who have stimulated
me in a shared project concerning planetary geology. As soon as it takes
shape I will talk you about it.
“In past editions I was lucky to be able to do a minishow during the
demo of the company RSA Cosmos. For years now, as in a challenge,
I have fun with all their technological innovations to put on demo
shows with Dr. Stellarium to show off the potential of some technologies. After the IPS of Alexandria I launched this challenge to let me be
free to show, in my way, the characteristics of their software by using
it live. I think it’s the best way for we who work in planetariums to
see how much reality there is in the phantasmagorical things that are
presented in the demos. For this I thank the friends of RSA Cosmos for
accepting this challenge.”
When asked if he participates in the International Day of Planetariums? (www.ips-planetarium.org/?page=IDP) he explained that they
participated in the past with their planetarium and want to do it in the
future. They also participate in Asteroid Day.
Contact information: Gabriele Catanzaro: email: g.catanzaro@
zetema.it or mail@gabrielecatanzaro.it; website: http://www.
gabrielecatanzaro.it.

Explaining complex ideas
I like the idea of using characters and theatre to enhance shows and
engage the audience. I also appreciate how important is not to “dumb
down” the complexity of what we share in our programs, but to make
it fun and able to be understood by all of our audiences. That requires a
lot of planning and a special talent!
I started researching some websites that address ways to explain
complex things with audiences and I came across a few interesting tips
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which I am quoting from the reference websites below.
•• Don’t assume baseline knowledge.
•• Illustrate to educate-chose excellent visuals.
•• Take an improvisation class and learn to use effective body
language, enthusiasm, and tone of voice.
•• Learn to tell engaging stories.
•• Use analogies and visual metaphors to help the audience understand and remember.
•• Continually ask “so what?” Challenge each of your key points to
ensure that you’re relating it to the listeners and their lives.
•• Try not to use technical language. If you do, make sure it is absolutely necessary in order to help the audience understand or
appreciate your point—and ensure that you explain the word or
term immediately afterwards. Remember that there is a difference between using language that is simple (easy to understand),
and simplistic (treating the problem as if it is not actually very
complex at all). Keep your words as simple and clear as possible,
and use real-life examples and illustrations where possible. But
don’t patronise your audience by pretending that something is
not as complicated as it really is.
•• Be yourself.
•• Watch out for distracting body movements and phrase repetition.
•• Video yourself.
•• Make eye contact with your audience whenever you can.
•• Be concise. Break your presentation down into manageable parts.
•• Make adrenaline work in your favor.
•• Exercise, listening to music, and meditation before presentations
(Continues on page 91)
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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

Inquiry, the fate of the Earth, and a Skylab journey
Argument Driven Inquiry in Earth and Space Science

Victor Sampson, Ashley Murphy, Kemper Lipscomb, and Todd L.
Hutner, NSTA Press, 2018
Reviewed by J. Mark Lancaster, Fernbank Science Center, Atlanta, Georgia,
USA
The argument driven inquiry (ADI) approach to learning is an innovative way of providing students with a logical, easy-to-understand
way of using the scientific method in their investigations into scientific discovery. This method provides students with the opportunity to
read, write, and investigate using argumentation as a way to increase
their ability to rationalize a point of view.
This book is geared to students in grades 6-10 (ages 11-16), so there
are many levels of experimentation, with many of the labs easy
to adapt to different levels.
The book is arranged in six
sections: using argument-driven
inquiry, space systems, history
of earth, earth’s systems, weather
and climate, and human impact.
For those not familiar with
ADI, the book does give a guide
on how to best use it. The 23 labs
in the five core sections cover
everything earth science from
weather and seasons to lunar
phases and other possible habitable worlds, to erosion, soil, and
minerals, and other environmental science subjects.
The investigations are all standards-based, and do a nice job
of allowing students to put into
practice many of the laws and
theories that are only talked about in the classroom. Interdisciplinary
units are made possible using literacy, science, and math in all of the
labs, and all give students a hands-on approach to modeling the theories that they may have difficulty otherwise comprehending.
NSTA’s teacher-friendly series of Argument Driven Inquiry is written
by veteran teachers, all of whom excel at connecting lab investigations
with today’s standards. They know the importance of collecting information and instructional materials that combine science with literacy
and math skills. This is an excellent resource.

Around the World in 84 Days

David Shaylor, Apogee Books, 2008
Reviewed by Tom Callen, former astronomer/program producer at Cosmonova, Stockholm, Sweden.
Having worked at the National Air and Space Museum and holding
a long interest in manned spaceflight, I have read many books about
NASA’s programs, from Mercury to Apollo and even the Apollo-Soyuz
84						

Test Project (ASTP). Yet somehow I managed to have not read anything
about Skylab before.
I’ve also owned space-related books from Apogee in the past. If
you’re already familiar with this publisher you won’t be disappointed as Around the World in 84 Days is up to their usual high standards
of research and quality. Coming at the tail end of the prestigiously
successful Apollo moon landings and before the media-grabbing ASTP,
Skylab never got the attention that it rightly deserved at the time.
This book does a lot to set that right by highlighting the career of
“Original Nineteen” astronaut, Gerald P. “Jerry” Carr, and the Skylab 4
mission. At the time it set a longest duration space flight record, which
would later contribute important information to both the space
shuttle (STS) and the International Space Station (ISS).
In addition to an informal Introduction written by Carr
himself, there is also a forward by fellow Skylab 4 astronaut
Bill Pogue and an Epilogue by Ed Gibson, the third member of
the crew, a nice touch.
Another nice addition to the book is a DVD containing
archival NASA documentaries and training footage from the
Skylab program as well as
Carr in his capacity as a
member of the Apollo 12
Support Crew. Carr kept
an on-orbit diary during
this long-duration flight
and extracts have been
included, giving a unique
perspective of what was
going through the astronaut’s head during the
mission.
And since this was for
his personal use, Carr does
not mince words:
Mission Day 4. November 19 (1973): “Still behind
and dog tired. We’ve
got to catch up and get
a routine going! So far
space flight isn’t much
fun. Don’t even have time
for a look outside. They had us scheduled for a fire drill today. What a
laugh! It’s been a Chinese fire drill ever since we got here.”
Why the initial frustration? One crew member was struggling to
get over space sickness while they all tried to stow added last-minute
experiments and equipment brought along in their command module

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 Stratospheric Observatory for Infrared Astronomy (SOFIA) in 2015.
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and having to cope with storage lockers whose contents did not match
the supplied lists after the previous two manned Skylab missions.
And it did not seem to get better, either, as their amount of daily
work accomplished was compared to those previous flights, which
were not as long nor as crowded with tightly scheduled items as Carr’s.
This was also the second only all-rookie flight in NASA’s history, the
first since Gemini 8 (Armstrong-Scott) in March 1966. Carr, Pogue, and
Gibson had never been in space before.
One wonders what sort of an upbringing and background the astronauts had that brought them to such a high standard of discipline and
competence. Carr’s early years in Santa Ana, California are detailed as
well as his career as a Marine aviator. By the time that he and the fifth
group of NASA astronauts were onboard at the agency, even they had
begun to think of themselves as not so very unique, which led to the
origin of their own humorous “Original Nineteen” tag. Three made it
to the moon, one perished in a car accident, another was grounded for
medical reasons, and the rest ended up in Skylab and future STS flights.
These astronauts may not have all been household names, but that
didn’t mean that they didn’t have “The Right Stuff.”
Carr’s family also plays a role here as we get an interspersed inside
look from their POV. What was it like for this family with six children
and their thoughts about “husband,” “Dad,” his job and the stretches of
time spent away from them?
If you have been around planetariums long enough you already
know that many of the astronauts had training in celestial navigation
at the University of North Carolina’s Morehead Planetarium. Includ-

ed is a brief mention (page 60), as well as two photographs from when
Carr was there under the dome.
While Skylab was overshadowed by the Apollo project, its benefits
were fully appreciated afterwards with both the STS and ISS programs.
Even the Soviets admitted to closely following and using Skylab
results—particularly those from Carr’s 84-day mission—in their planning for their own long-duration space station, MIR. And with good
reason: at the time Skylab 4 was the longest-running and most-detailed
in-flight medical experiment with a veritable gold mine of data on the
effects of weightlessness on the human body.
One of the interesting things about such accounts are some of the
“tips and tricks” shared. Two useful tips: to keep the inside of an astronaut’s EVA suit smelling fresh, apply some Old Spice™ men’s cologne
to the interior underarm areas, while the helmet visor can be kept from
fogging up during long space walks by wiping them first with dishwashing liquid.
Such tips would have only been useful on long duration flights,
such as on a manned space station. Apollo 11’s Neil Armstrong and
Buzz Aldrin only spent about two-and a-half hours walking on the
moon’s surface so there was no need for freshening up their EVA suits,
as compared to the 84 days for Skylab 4 and excursions up to six or
more hours in length.
After his Skylab program duties were completed, Carr went on to
work with space shuttle development: cockpit layout, its control
systems, and the astronaut’s emergency egress systems (ejector seats on
(Continues on page 86)

Light of the Stars: Alien Worlds and the Fate of the Earth
Adam Frank, Norton Press, 2018
Reviewed by Steven Case, Olivet Nazarene University, Bourbonnaise,
Illinois, USA.
Adam Frank, an astronomer
and
textbook
author, has written a gem
of a popular astronomy
book: a work that marries
the wonder of planetary
discovery with the challenges of modern society.
What, if anything, do the
frontiers of exoplanetary
research have to do with
addressing the reality of
climate change? Frank’s
book, Light of the Stars:
Alien Worlds and the Fate
of the Earth, provides a
surprising, compelling, and
simultaneously sobering
and inspiring answer.
As an introduction to
contemporary astronomy,
Frank’s book is excellent—
elegant, accurate, and accessible. Beginning with the fundamental
question of whether there is life elsewhere in the universe, Frank
tells the story of planetary exploration from our neighbors in the
solar system to the revelation of exoplanets dotting the night sky.
But he leverages these insights to understand our contemporary context in a new light. Just as a previous generation of astronomers (led by voices like Carl Sagan) helped steer our planet away
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from the looming threat of a nuclear holocaust, Frank argues that
our society is on the brink of another transformation: understanding our species in light of the histories of planets themselves (and
perhaps the exo-civilizations that may inhabit them).
By examining what we have learned of our neighbors Mars and
Venus, Frank establishes a place for life in the energy exchanges
that can shape a planet’s dynamic history. As he points out, bringing together insights from geology, biology, and chemistry, this
has already happened once in Earth’s history with the appearance
of blue-green algae that transformed the makeup of Earth’s atmosphere, creating the oxygen that made more developed life possible.
Frank consistently makes the stories of these discoveries compelling
by drawing on the lives of the scientists involved and the drama of
the missions that brought us this knowledge.
But a wider perspective of dynamic planets, including our own,
is only part of the story Frank is telling with this work. His ultimate goal is to understand our civilization in “light of the stars”—
in particular, in light of the discovery of exoplanets. What does the
existence of these worlds say about the search for life?
Frank begins with a lively discussion of the development of the
Drake equation and shows how the discovery of exoplanets allows
us to refine some of the terms in this equation. Frank recounts his
own work, along with astronomer Woody Sullivan, to in effect turn
the Drake equation on its head.
Frank and Sullivan collapsed the Drake equation into two components, one dealing with physical constraints (rate of star formation, percentage of stars with planets, percentage of planets in the
habitable zone of their star) and the other dealing with aspects of
the rise of life (the likelihood of life appearing, the chances of life
evolving intelligence and that intelligence developing a technological society, and the duration of such a society). Frank’s point is that
(Continues on page 86)
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Skylab 4 Commander Jerry Carr demonstrates “weight training” in zero gravity
by humorously balancing pilot William R. Pogue upside down on his finger. NASA

(Light of the Stars, continued from page 85)
until recently all of these factors were unknown; now though, the
first few terms can be defined. Using this, Frank presents a startling
conclusion.
What we have learned about exoplanets allows us to calculate
the first part of the simplified Drake equation. Knowing that, Frank
and Sullivan asked what the percentage of the second portion of the
equation (governing the emergence of technological societies on
viable exoplanets) would have to be in order for there to be exactly
one technological society in the universe: our own.
That percentage, they concluded, is staggeringly small: one in ten
billion trillion. In other words, the prevalence of exoplanets makes
it almost impossibly unlikely, according to Frank, that our planet is
the only planet in the universe to have evolved and nurtured a technological society.
So what does that have to do with us? The proliferation of
exoplanets on the one hand, Frank argues, makes it nearly certain
that technological societies have arisen in the universe’s history. On
the other hand, planetary science has given us the tools to model
the interactions between a planet and its biome. With these tools,
Frank and his colleagues propose a field of “exo-civilization archeology”—in other words, modeling the progression of various hypothetical planets in various positions within a star’s habitable zone
as their civilization switches from a high-impact to a low-impact
source of energy.
(Frank and his colleague make the assumption that any technological society goes through a “bottleneck” of moving from highimpact fuels, like fossil fuels, to low-impact source of energy, like
solar power.)
From these simulations, they obtain plots gauging population
growth with global temperature averages over time. What they
want to find through this modeling (which they admit is just the
first, broad strokes in what will become a more developed research
program) is how likely it is for civilizations to reach sustainable
equilibrium with their planet—how likely it is for theoretical exocivilizations to go from being planetary “teenagers” to mature adult
societies.
Of course, this is all highly theoretical, but the power in Frank’s
approach is using new insights from modern astronomy to gain a
deeper appreciation and perspective of the current position of our
own species. Frank’s models of theoretical exoplanetary civiliza-
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(Books, continued from page 85)
Columbia’s first flights and the slide pole on the side hatch door), as
well as served as chairman for the board responsible for the acquisition of the $40 million shuttle training simulator that was used
throughout the program.
If this wasn’t enough, he was also involved with the payload bay’s
Canadian-built RMS robot arm in terms of how to make its controls
easy to understand and use, a concept we know nowadays as ergonomics.
Colonel Jerry Carr retired from Marine aviation in September
1975 and NASA in June 1977. While he could have waited for an STS
flight, that was more years than he wanted to wait. Wishing to test
private sector waters, Carr joined Houston-based consult engineering company, Bovay Engineers, Inc. and he performed work for aerospace-related companies as well.
The pressure of being an astronaut, or married to one, has been
known to take its toll. Carr and his first wife divorced (JoAnn, who
went back to school and became a lawyer) and he married his
second wife (Pat Musick, an artist and psychologist) after meeting
in a church’s social setting. They later started a company togeth(Continues on page 91)

tions are really glimpses into our own potential futures. How likely
is it for us to survive as a civilization? Their results are sobering.
Many of their models predict massive population die-off; even
when the theoretical civilization switches to low-impact energy
sources, the modeled planets have often been pushed too far beyond
equilibrium. Perhaps, Frank admits, our own civilization is in the
process of “threading a needle” where other civilizations throughout the universe have failed. These models perhaps show the solution to Fermi’s paradox: if other technological civilizations have
existed, why don’t we see them? Because maybe civilization itself is
a fleeting phenomenon, doomed by its own success.
Yet Frank’s work does not succumb to despair. “Planets,” he writes,
“are nature’s way of turning starlight into something interesting.”
And in the new way that Frank’s work helps readers conceptualize
planets themselves—as systems involving geology, biology, chemistry, and perhaps even technology—civilizations might become the
universe’s way of doing interesting things with planets.
Frank’s book transcends becoming an environmental treatise or
ecological manifesto. Rather, he uses planetary science to understand the role of biological systems in a planet’s history, and this
opens the door to a vision in which a civilization truly comes of age
as it learns to work with a planet to create a system in which both
thrive. Rather than trying to “save” the planet (which Frank points
out will get along just fine without us), we should draw on the
perspectives Frank so eloquently presents here to focus on saving
our civilization.
For many, questions of climate change are embroiled in contemporary politics. It sometimes seems much easier under our domes
to address things like light pollution. But as Frank’s work shows,
just as climate models created to understand Martian dust storms
helped scientists understand the potential impact of a global
nuclear exchange, today astrobiology is helping us better understand anthropomorphic climate change.
For students or the public who might be interested in astronomy
but are ambivalent to their carbon footprint, this is a book you need
to put in their hands. Pass it out to your students. Carry it in your planetarium gift shop. Frank’s work here is significant: an inspirational
story of modern astronomical discovery that has vital relevance for
the future of our society. If you’ve been waiting for a worthy heir of
Carl Sagan, you may find it in this work of Adam Frank.
I
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How we do it
Tips and tricks to share

Pursuit of a better mouse trap:
An effective analog monitor
filter for our planetarium console
Mark S. Reed
Kalamazoo Valley Museum Planetarium
230 North Rose Street
Kalamazoo, Michigan 49003-4070 USA
marksreed@aol.com or mreed@kvcc.edu
Abstract: Since the early days of using
a computer in a planetarium, people have
employed a variety of methods to mitigate the amount of light spill around their
consoles and domes. Within this paper, I will
share my plans of how to construct an effective analog filter that is 1) easy to make; 2)
can be easily added
or removed; and 3)
enables presenters
to see a rich palette
of colors on any
monitor.

Introduction
Since the days of
using an Apple II to
first control a multitude of slide projectors and special
effect devices with
a computer, I have
Figure 10. The author
had to battle light
gently hanging a
spill from computer
filter assembly over
monitors. My efforts
the front of one of
to curtail monitor
his console monispill largely fell into
tors.
two camps: using
red cellophane, or experimenting with transparent sheets of acrylic plastic. Within the
scope of those two camps, I also experimented by trying different shades, material thickness, and ways to attach the filter media to
the computer monitor. Some solutions were
better than others, but to be honest, I never
truly liked any of them until my most recent
iteration.
I recognize that many solutions exist that
will mitigate light spill. It is my hope that the
information provided within this paper will
help others who might wish to fabricate an
effective, analog filter for their facility.

Historical context
In the days before fulldome systems, many
of us would adjust the brightness levels on a
88						

Figure 1. Lines of device control programming
displayed on a monitor shielded by a red panel
of acrylic plastic. All photos by author.

monitor, place some type of physical filter
in front of it, or perhaps change the color of
the display text. Lines of text related to the
programming code of various automation
systems was one of the most common things
displayed on computer monitors at that time,
as shown in Figure 1. However, as banks of
slide-projectors went away, emerging fulldome systems required operators to access
much more than line after line of programming text that controlled a multitude of
devices.
For example, a red filter effectively “turns”
the text “red” for the viewer. This is because
only the red wavelengths of light can pass
through the filter media. Less light passing
through also reduces the overall light spill
into the planetarium. Since each filter color
allows only certain wavelengths of light to
pass through, it was not critical what the color
of the text might “appear” to be.
Red filters have been common in planetariums because they are better at preserving
the night vision for operators at the console.
However, fulldome systems changed the game
because their native design was rich both in
color and in content. In Figure 2, three monitors give feedback to an operator for a devicecontrolled platform and a fulldome system.
Because fulldome systems provide views
of the night sky, show content, and libraries

Figure 2. A device-controlled automation
system monitor (red filter with red text) rests
between two full-dome system monitors that
displaying information in full-color. The deep
console was constructed the monitors to minimize the amount of light that might spill into
the planetarium.

Figure 3. The same console from Figure 2
in use during a planetarium program. Note
the varying levels of light spill for each color
monitor and that the text appears white
following the removal of the red filter that had
covered the center monitor.

Figure 4 (above left): The Kalamazoo Valley Museum Planetarium console with no filter to mitigate light
spill. Figure 5 (above right). The same shot depicting two monitors toggled to the “red” setting.
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of celestial objects on a monitor, presenters
must interact with the information displayed.
During a presentation, an operator may need
to start an audiovisual show, display the night
sky, or navigate through an assortment of
menus to illustrate an astronomical concept.
Fulldome systems also have enabled
presenters to display constellation art,
connect-the-dot patterns, and constellation
boundaries for different cultures. In addition, a variety of labels and symbols in different colors might designate different types of
objects, such as extrasolar planets, asteroids,
and satellites. The ability to change the color
of the text or graphic on the computer screen
so that it appears the same on the dome is
advantageous.
Fulldome, in the author’s opinion, is best if
the computer display is in color instead of a
being only in “red” or some other monochromatic color. The problem with color, however,
is that most monitors were still too bright for
use in the dome as captured in Figure 3.
To get away from physical filters and yet
preserve night vision, some fulldome vendors
and makers of astronomy programs have
built solutions within their software to toggle
between full-color graphics and a screen
that appears “red.” This solution is simple to
use and is satisfactory to many. Others have
found monitors that work for their planetarium console, or have chosen to modify their
monitors with electronic components at the
risk of invalidating their warranty and/or
shortening its life.

Does software work?
Lastly, some institutions have installed a
software solution that will dim a monitor for
low-light conditions. Since I did not have any
experience using any of the software solutions, I am reluctant to mention any by name
or inherently endorsing a given product.
However, in the spirit of sharing information, a thread started by Rob Webb on the
Dome Dialogues dated May 20, 2018 (Facebook.com) contains numerous opinions that
are worth reading.
Given the many options and individual preferences, the best solution will depend
largely on the needs of a facility, budget
constraints, and the compatibilities that may
exist between existing hardware. For my
needs, I wanted something that allowed me
and my planetarium operators to be able to
see in color, preserve their night vision, and
was flexible in regards to use. It also needed to
be reliable and could not spill too much light
around the console or planetarium theater.

The Kalamazoo solution
Following a comprehensive update that
included the replacement of our fulldome
projection system, cove lights, and sound
system in November 2016, I felt that there had

to be a better solution for mitigating the light
spill from our three monitors at the console
(Figure 4).
Two of the monitors at our console had the
ability to toggle between a full-color display
and a red screen (Figure 5). The third monitor
to the far right in Figure 4 did not have this
function and was temporarily fitted with a
red piece of cellophane.
In practice, even with our monitors toggled
to a red state and using a red gel, there was so
much light cast that it made our presenters
appear as if their faces were “glowing.” (Figure
6). Adding to my dissatisfaction was the fact
that despite having a system with tremendous capability, I was effectively limited to
using color only for programming purposes.
To me, the use of color was essential and it was
a waste not to be able to use it. I decided that
there had to be a better way!
My goal was simple. I wanted to find a
method of limiting the amount of light transmitted and yet see the color information
displayed on our color monitors.
After consulting with several plastic companies, I came upon ePlastics and was able to talk
to a salesperson about their products. After
describing what I was trying to accomplish, it
was suggested that I purchase a sample packet
of five, 1/8-inch thick acrylic plastic sheets
(3.75 x 5.75 inches) in numbered shades of
bronze (2370, 2404, and 2412) and gray (2064
and 2074). Each would have a different light
transmission value associated with it and the
material thickness would not be an important
consideration.

Figure 6. A “glowing” LaRue Russell from the
Kalamazoo Valley Museum Planetarium demonstrates what an audience member sees from
the middle of the dome when no filters are
used.

Figure 7. A cross section of the U-channel and
aluminum flat stock after they were bonded.

Test packet was helpful
This packet of acrylic samples that I
purchased proved to be more helpful than
I had initially imagined. The samples gave
me the opportunity to test each shade both
individually and in combination with other
samples in the planetarium. I decided that I
would sandwich a 1/8-inch sheet of bronze
2370 with a 1/8-inch sheet of bronze 2412 to
make my filter. This combination reduced
the amount of transmitted light overall and
allowed me to see colors on my monitor
screen.
Once I had identified the shades of acrylic
plastic that I needed, measured the monitor
faces, and inquired about shop fees, I was
ready to work up my order. Since each shade
of plastic would come in a 24 x 48-inch sheet,
I had to decide whether I would pay to have
the plastic cut to size and shipped in a smaller
package, or arrange to have larger pieces
shipped and cut in-house later. With some
planning, I was able to have three sheets cut to
size from a 24 x 48-inch sheet. In my opinion,
the shop fee was worth the expense because I
could then focus on how I wanted to attach
the filter media to the monitor.
(Continues on next page)
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Figure 8. A cross section of the final assembly
of the monitor filter.

Figure 9. The purpose of the top-plate and
U-channel assembly is to support the weight
of the overall filter as it hangs down over the
front of a monitor.
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Over the years, I have seen filters draped
over or attached to monitors with tape,
VELCRO™, hooks, etc. In most cases, the filters
are hard to remove, unsightly, or sticky from
adhesives. I wanted a simple method that
would enable an operator or programmer to
remove the filter quickly should they need to.
A trip to the hardware store inspired me with
a method that I think is simple and yet practical in its application.
In addition to the two shades of bronze
acrylic plastic, the following supplies and
equipment are also needed or useful to have:
•• Aluminum “U” channel, 3/8-inch x
1/2-inch with a 1/4-inch interior channel
that is 7/16-inches deep. The channel
needs to be a 1/4-inch so that it can sandwich the two shades of acrylic plastic
together.
•• Aluminum flat stock, 1/16-inch thick by
1.5 inches wide. One piece is required for
each monitor filter built.
•• Flat black spray paint
•• J-B Weld Cement or similar adhesive
•• #6-32 x 3/4-inch round head machine
screws with nuts
•• 600 grit sandpaper
•• Masking tape
•• Four 1-inch hook and loop fasteners
Tools needed: hacksaw, five small C-clamps,
drill press or mill, fine mill file, drill bits, screwdriver, and small adjustable wrench.

7.

8.
9.

10.

11.

12.

Constructing a KVM filter
1.

2.

3.

4.

5.

6.

Measure both the horizontal and vertical
screen dimensions of your monitor that
you wish to cover.
Prior to making an order for filter media,
decide if you would like to have it cut to
size or buy sheet material that can be cut
in-house.
Cut the aluminum flat stock to the
appropriate length. It should be the same
as the horizontal dimension of your
plastic filter media and the width of your
computer monitor.
Cut two pieces of aluminum U-channel
to length. This measurement should be
the same width as your monitor and the
same length as the aluminum flat stock
cut in the previous step.
Using a drill press or preferably a mill,
drill three holes completely through the
sides of each piece of U-channel. Mark
the location for each hole that needs to
be bored. The first hole should be located
halfway between each end of the channel
and drilled a 1/4-inch from the top of the
open side of the “U.” Mark the second and
third holes about 1.5 inches from either
end. They should also be bored a 1/4-inch
from the top, just like the first hole.
Please note that the three holes that are
1/4 -inch from the top of the open side

90						

13.

14.

15.

16.

17.

will look centered when viewed from the
wide sides of the channel.
For best results, use a smaller drill bit
to make a pilot hole and then drill to a
size that is slightly larger than the #6-32
machine screws that I have recommended.
Repeat Step 5 for the second piece of
aluminum U-channel.
Deburr any ragged edges related to drilling. Afterward, lightly file any rough
edges or saw marks that remain from an
earlier step.
While working with the acrylic plastic
during the construction process, leave
the protective paper covering on to
prevent any scratches prior to completion. This will be important in the next
few steps.
Take each shade of acrylic plastic and
sandwich it together. Mark on the paper
covering which end will be the top and
front sides. Insert the two plastic sheets
into one of the pieces of aluminum
U-channel to form a top.
Square up the end pieces making sure
that the plastic seats at the bottom of the
U-channel before attaching two pieces
of tape that wrap over the channel and
secure it to the paper covering. This is a
temporarily step to keep the metal and
plastic parts place from moving relative
to each other while the plastic in Step 9
is drilled.
Repeat this step by adding a second piece
of U-channel that will form the bottom
of the filter.
Carefully drill pilot holes through the
acrylic plastic using a new or sharp drill
bit that is smaller than the one use used
to drill through the aluminum channel.
Use the holes in the aluminum channel
as your guide and use caution not to
apply too much pressure while you drill.
Too much pressure may cause the plastic
to crack, since the proximity of the hole
is close to the edge of the acrylic sheet.
Remove the tape to carefully remove
the top and bottom pieces of U-channel. Please note both the orientation and
which piece is the top or bottom. Use a
slightly larger drill bit to finish drilling
the plastic holes to size. A slightly larger
plastic hole will enable bolts to pass
through the acrylic without stressing the
plastic during assembly.
Place machine bolts through each of the
six holes to test fit all of the pieces of the
U-channel assembly.
Unbolt and remove the top piece of
U-channel that you have identified.
Please note the orientation of this piece
so that you know which side will be the
front or the back. This will help ensure
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Figure 11. The Kalamazoo Valley Museum
Console with the room lights following the
installation of our new monitor filters.

Figure 12. A direct comparison between monitors equipped with two of the filters we
fabricated against one monitor without any
filtration.

Figure 13. The monitor filters in action during a
showing of the Clark Planetarium’s production
of Let It Snow.

Figure 14. The “red” display toggled on the
center and left monitors using our new filters.
The monitor to the right does not have a “red”
toggle and has been equipped with one of our
new filters.

that the holes and pieces assembled in
the future will match up.
18. Check to see that the aluminum flat
stock is the same length as your top piece
of U-channel. If not, trim or file accordingly.
19. Prepare a mixture of J-B Weld and carefully apply it as per the directions to the
metal surfaces to be bonded.
20. Be careful to position the bottom of
the U-channel to flat stock to form a
top plate that extends away from the
front surface of the monitor as shown in
Vol 47 No 4 - December 2018

21.

22.

23.

24.

25.

Figure 7. The finished filter monitor is an
acrylic sandwich made up of two shades
of tinted plastic fastened together in a
piece of U-channel as shown in Figure 8.
The purpose of the aluminum flat stock
fastened to the U-channel is to support
the weight of the filter so that it can
eventually hang in front of a monitor.
Bolts run through the plastic and U-channel will keep the assembly together.
Position the U-channel to the flat stock
as shown in Figure 7 and clamp the pieces
together using five small C-clamps. Leave
the C-clamps on for 1-2 days so that the
J-B Weld can fully cure.
Remove clamps and disassemble all
remaining pieces. Please carefully note
how each piece of metal and plastic fit
together. The specific orientation of the
metal and plastic parts relative to the
placement of each hole will help in reassembly.
Use 600 grit sandpaper to lightly sand
any rough areas from excess J-B Weld
and remove some of the sheen from each
aluminum pieces so paint will better
adhere.
Paint each of the metal pieces flat black
including any hardware (nuts and bolts)
needed to assemble the monitor filter.
Apply additional coats of paint if necessary. Let paint dry for at least 24 hours
prior to any final assembly.

26. Remove the protective paper off each
sheet of plastic and place sheets back
together so that the front sides are the
same and the holes match.
27. Reattach the U-channel pieces to both
the top and bottom ends of the acrylic
plastic sheet with machine screws and
nuts as shown in Figure 9.
28. Trim excess screw lengths as needed and
file any rough surfaces smooth. Apply
touch-up paint if applicable.
29. Position the flat-aluminum/U-channel
assembly of the filter so that it rests on
top of your monitor as shown in Figure
10 (on page 88).
30. To keep the filter from sliding off, consider adding a small piece of Velcro to each
corner. This will provide enough resistance to keep the filter from sliding off
and yet make it easy to remove.
In Kalamazoo, we have also placed several
small pads over the metal nuts as a cushion
and to protect the monitor screen from being
accidently scratched.

Closing comments
Since constructing them in the spring of
2017, I have found that our monitor filters
have performed very well and look like they
belong. In other words, their appearance does
not detract from the console (Figure 11).
The filters that we fabricated are effective in
reducing the amount of light spill in the dome

and the result is much improved. The difference between unfiltered and filter is significant. Figure 12 shows a direct comparison.
Furthermore, the filters are relatively
simple in regards to their design. They can
be placed on or removed from a monitor
with minimal effort and can be reused in
the future if needed. Most of all, the monitor
filters permit our operators to see any type of
fulldome content and show play-back in full
color as shown in Figure 13.
Lastly, the monitors are flexible enough
that they can be left on for presenters who
still prefer to see “red” or wish to have a darker
console environment (Figure 14).
In conclusion, did I build a better “mousetrap” that everyone will want? Probably not!
However, I will attest that the monitor filters
that I have put together have met and exceeded my expectations in Kalamazoo! If you are
looking for an analog solution, please contact
me or check them out in person when we host
GLPA in 2020.			
I

Resourcs
ePlastics–Ridout Plastics
5535 Ruffin Road
San Diego, California 92123 USA
+1 858-560-1551
www.ePlastics.com
Contact: Rolando A. Walker

(Mobile News, continued from page 83)
Portable Planetarium Resource website and contact me if you would
be willing to work on some section that is of particular interest to
you. I would be so grateful for your help. www.ips-planetarium.org/
page/portableresources.					
I

can help you prepare.
•• Above all, try to remember to have fun!

Reference Websites
•• www.quickbase.com/blog/6-ways-to-clearly-communicatecomplex-information
•• www.bitsighttech.com/blog/tips-explaining-technical-thingssimple-terms-non-technical-executives
•• www.britishcouncil.org/voices-magazine/how-explain-complexideas-clearly

IPS portable planetarium handbook rewrite
Finally, the IPS Handbook for Portable Planetariums, which was sent
to all IPS members in 2002, is going to be reviewed and revised. Thanks
to four volunteers from the GLPA region, the process has begun.
Sections 4 and 5 and the associated documents “Portable Planetarium Projection Systems” (April 2010) and “Portable Planetarium
Domes” (May 2011) will be reviewed by Greg Anderson (greg@cosmicadventures.com)
Section 10 will be reviewed by Buck and Sue Batson (BatsonB@
comcast.net) (suebatson@comcast.net)
Nick Hoffman has agreed to work on a more user-friendly formatting. (nhoffman@slco.org)
Thank you to these wonderful colleagues for their help on this big
project. There are many more sections to be reviewed and revised. I
hope to appeal to some MAPS region members at their next conference.
Whatever region you are in, please do not wait for me to ask! If
you would like to volunteer, please look at the handbook on the IPS
Vol 47 No 4 - December 2018				

(Books, continued from page 86)
er, CAMUS Incorporated. CAMUS, using some of Jerry’s astronaut
colleagues as independent consultants, went on to do work for Boeing
in the development of the ISS during its “Freedom” phase before the
rest of the international space community became involved.
Following a long career, Carr retired from full time aerospace activities in 1998 to become a full time “studio assistant” to his artist wife.
There he applies his engineering and mechanical skills developed over
his long career to her sculpture projects.
The book concludes with extensive sections on what the other
members of Carr’s astronaut class were doing at the time of publication, an update on the careers of the other Skylab astronauts, as well as
follow-ups on his various family members. His oldest son, for example,
was at one time director of Public Affairs at NASA/Johnson Space
Center.
The only other thing that I would have liked to have seen was an
appendix with a short summary list and description of the various
experiments carried onboard Skylab 4, but that certainly doesn’t
detract from the quantity and quality of the information therein.
If you have an interest in the manned space program and have a
“Skylab gap” as I did, I couldn’t recommend a better book to fill it
than this. Perhaps someday Apogee will even get around to publishing Carr’s complete on-orbit diary heavily supplemented with
color pictures from the mission. 				
I
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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

Thanks for the explanation
Well if I didn’t know it before, I know it now. Some of you out there
actually read my rantings. I must thank Martin Ratcliffe as he very
kindly explained to me what I was seeing on the cover of the June 2008
issue of Planetarium. Since I have never seen such a visual interpretation I was at a loss at exactly what much of the image represented.
I must admit that I needed to go back and see exactly what I had
written (at my age I tend to forget what I said ten minutes ago, let alone
several months) and this all makes sense to me now. Actually it wants
me to see the presentation.

were more accurate because they actually were not.

Old technologies provide character

But it is the inaccuracies in the old technologies that made them
better. Digital can be sharp and perfect, but the inaccuracies of a little
third harmonic distortion make an old records more rounded. We are
indeed analog creatures in an analog world.
I think of a string section of an orchestra. Digital systems can duplicate them and now anyone can have a string section, it’s so easy. But
what makes a string section sound so full and good is that each of
the instruments is slightly different from the others. Human players
cannot tune their instruments exactly like another. Even if the could,
can they play with the exact pressure on the strings as their fellows?
No, digital may be easier, but it is not necessarily better.
Is art meant to be easy? Is the starving artist the best artist? No. True
art is a constant conflict … it is hard work … it is hard choices. Pressing a
button will never replace it.

Keith’s captured quips, chapter five
“I am sorry that some kids was talking. I don’t know if I was...”
“I believe in aliens. Do you? I think I’ve been abducted befor. My
older brother who is nineteen, told me that aliens where just people
who visit a country but they live in a different country. I hate aliens.”
“Sorry you were disrespictful.”
“Thank you for tehenth ues ubout space and comets and garbage.”
“I like... the big dippper.”
I will also add some additional observation in that the image on the
dome is very probably in motion and noting the glasses on the viewers,
it is also in 3D. Now I would also imagine any narration at this point
would also support the visuals.
The “pyramids” that I saw are actually arrows representing the
magnetic lines of force about the Earth. Also this picture is actually a
corporate photograph for the system showing images that would not
necessarily be on the screen at the same time. Thank you again Martin
for clarifying that for me.

Looking forward to the anniversary
I am actually looking forward to the 100th anniversary of the planetarium. You might find that strange because I am mired in the history
at a 50 year point, basically the beginning of Planetarian’s publication.
My interest was ignited by viewing that great big “ant” creature from
Mars that occupied the center of the room, and astronomy came later.
So I will give shows explaining the intricacies of this crown of clock
technology.
There is an interesting article from the 25-years-ago section having
to do with technology and the planetarium experience. It kind of hit
home with me, so I will expand a bit on my philosophy on technology. After all, this is a different point of view.
Having the latest and greatest is not always the best. I’m noticing a
trend which started with the resurgence of vinyl records, then magnetic tape, and now the return to celluloid film. All of these things were
replaced by digital counterparts and were better, more accurate, and
easier to use. I’m not going to try to tell you that these old technologies
92						

Ten years ago
December 2008: James Croft addresses the age-old question “Where
does the planetarium optimally lie on the spectrum between education and entertainment?” in his article “Planetarium Professionals: A
Balancing Act to Engage and Educate.” While some may think this
subject has been beaten to death, it is interesting that this question has
left out the planetarians’ opinion on how they judge their own work.
As with all articles in this magazine, it is well worth the re-reading
and a good reason to keep back issues. Perhaps just a taste will intrigue
you to go back and review, so I offer you “The Planetarium Aesthetic,”
or the most repeated themes. These are the five keys to the aesthetic:
•• The immersion offered by a planetarium dome.
•• The central role of music.
•• The importance of taking the audience on a “journey.”
•• The presence of a live presenter.
•• A peaceful and relaxing environment, aided by the slow pace of
planetarium shows.
In 2008, the International Year Of Astronomy 2009 was coming up
next year. Shouldn’t we have one of these at least once a decade?
“The Future of Fulldome” by Martin Howe is fun to read as technology moves forward at a tremendous pace.
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.
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“Sky Journey” is a second-place winner in the Eugenides Script
Writing Contest by Jiri Holusa. It is a great script to introduce the audience to constellations in the northern sky. I’m thinking that I haven’t
seen any of these as of late. I’m wondering if it’s because of the growth
of the caned programming of today with built in narration. I’m sure
there are other readers that would still appreciate good scripts from
other planetarians.
A fun bit of trivia from the issue: The first visual observation of
Sputnik in the western hemisphere was made from Dexter Stegemayer’s outhouse.

Twenty-five years ago
December 1993: “Big Video is in the Stars” is an article about the
Alberta Science Center renovations by Dave Conley and Garry
Musgrave. The prime objective was IMPACT! As is the case with so
many other planetariums, “Getting that enormous (albeit magnificent!) machine out of the projection path really helps matters.” In a
time before computer alignment of multiple projectors, the idea of
one projector to cover as much of their 20-meter dome as possible was
asking a lot, and even today that’s asking a lot. Also remember that
NTSC at 480 lines or resolution was the standard for the day. As you
might guess, the most expensive projector, at $55K, made the best
picture.
The production of a new film Voyages was supported by several planetariums in the 870 format (what I would call mini-me Imax), 8 perf x
70mm (Imax being 15 perf x 70mm). There is no mention of how the
film would be presented, but I would imagine through a fisheye lens to
make use of as much dome as possible.
John T. Meader of the North Star Planetarium pens “Story Telling
in the Planetarium: Two Approaches.” They are the storybook style,
which is basically read from a book or presented as a pre-recorded
program, and the storyteller style, where the story becomes the storyteller’s own and changes slightly and melds as the story is “passed
down” from presentation to presentation.
For a live reading, I agree that the story teller is indeed the best way.
I have notes so I don’t leave out pertinent facts, but telling the story in
your own words connects you with your audience and you can shift
the presentation depending on your audience.
“Technology, Automation, and the Planetarium Experience” by

Jeffrey L. Hunt talks about the effects of the technological “improvements” in the planetarium. I really find this interesting, especially
considering that it was written and published some twenty-five years
ago. New technology is not necessarily better technology.

Forty-five years ago
December 1973: Jack Howarth comments, “The Biggest problem
facing I.S.P.E. is really a tossup between lack of money and poor distribution of The Planetarium” and that perhaps, “many regional officers
fear an I.S.P.E. takeover.”
Jane’s Corner points out that the Highland Park Planetarium (Dallas,
Texas) is listed under Horticulture, verifying that planetariums are
places where plants are grown and perhaps “aster”-ology is presented.
The bylaws of the society are printed in this issue, as most members
had not received a copy, and membership cost $15 per year. Not only
has that changed, but I’m guessing that the requirement that “No
meetings shall be planned unless a majority of members indicate they
will be present” has a well.
There is a request for outside vendors to exhibit their products at
the 1974 convention. The request is illustrated, for some reason, by a
cartoon gentlemen selling “Snake Oil.”
“The Technical Side” By O. Richard Norton would terrify some of
the newer members of the planetarium community as he talks about
sparks flying out of Spitz projectors and fixing problems by bending
two coils of wire closer or further apart. Being old and old school, I actually find this kind of problem less terrifying then looking at a “blue
screen of death” on a modern computer.
“Principles Of Planetarium Operation” continues with Chapter
3, which reprinted part of the new book Planetarium: Window to the
Universe by Charles F. Hagar (Carl Zeiss Inc., Oberkochen, 1973).
The section called “Models Of The Night Sky” follows the history
of the mechanical devices designed to reproduce the night sky, from
works of Archimedes from around 220 B.C. to the large Copernican
Planetarium in the Deutsches Museum, built in 1923. This was just
before the introduction of the first Zeiss planetarium projector.
MacDonald Planetarium explains its Environmental Center, which
includes a twelve-projector 360 degree image with a dome that drops
to two feet off the floor. This is perhaps the beginning of the all-sky and
total video immersion systems that we have today.		
I

Navitar donates lenses for Strasenburgh upgrade
It’s often says that giving begins at home, and this is proving to
be true in Rochester, New York. Navitar, based in Rochester, has
donated two 4K fisheye lenses to the Strasenburgh Planetarium at
the Rochester Museum & Science Center to help with the facility’s
fulldome upgrade.
The lenses will be used with two Christie Boxer 4K30 projectors
and the dome’s new Evans & Sutherland Digistar 6.
The lenses are the high brightness HemiStar HM4K-178, which
produce a wide projection angle of 105° X 53° with full 4096 x 2160
resolution.
“A company at the forefront of our region’s growth in optics and
imaging, Navitar is recognized as a worldwide leader in designing,
developing, and delivering innovative solutions. We thank them
for their generous gift of two custom lenses for our Strasenburgh
Planetarium’s new fulldome projection system,” said Kate Bennett,
CEO, Rochester Museum & Science Center.
“Our renovation project will allow for vast expansion of
programming, and we are delighted that the lenses at the heart of
this project are being manufactured right here in the optics hub of
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North America. They will be used to ignite a passion for discovery
for generations to come. Thank you, Navitar, for your eagerness to
make this happen!”
Jeremy Goldstein, Navitar co-CEO, adds, “This upgraded technology will give the Strasenburgh access to new and exciting shared
content with other planetariums worldwide.”
Navitar supports the RMSC
as both a corporate partner
and exhibit sponsor. In celebration of the 2015 International Year of Light,
Navitar sponsored the donation of 2500 polarizing slides
for the Wonders of Orion
planetarium show and most
recently
sponsored
Illuminations: The World of Light and Optics, a now permanent exhibition of interactive optics and photonics demonstrations. I
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Waxing New

An eclectic collection about planetariums, products, and people
Compiled by Sharon Shanks

A new Hamilton Scholarship winner
The Hamilton Planetarium Scholarship Fund is happy to announce
the name of its newest scholarship winner. She is Heather Bradley, a
senior Planetary Science and Astronomy major at Penn State University in State College, Pennsylvania. She is a native of Mills River, North
Carolina, a small town 30 minutes outside
of Asheville.
“Since I started college, I knew that I wanted
to work in the astronomy and science education fields. I had the opportunity to use the
planetarium at Penn State for a science education course. Our astronomy department
only has a small optical mechanical projector, which showed me just how creative and
excited I had to be when designing and giving
a show,” Heather said.
“This experience led me to decide to create
my entire honors thesis around different types
Heather Bradley
planetarium shows. I have created two different types of shows; one where participants are
actively involved in the show, and one that is more of a traditional
approach,” she added.
Heather is collecting data on the different shows, which will be used
in comparing how much people learn and understand the concepts
they are presented in each. “We hope that the comparisons between
the shows can be helpful to those who are designing shows,” she said.
“Now that I have experience giving planetarium shows, as well as
creating the script for my own, I am very excited to get to work in the
field in the future. I want people to have the same excitement I experience every time I get to attend a planetarium show. I hope that I can

help to promote the importance of planetariums in education and lead
young learners to become interested in astronomy and science, too,”
she said.
The Hamilton Scholarship Fund originated in 2010 in New York and
provides scholarships to students interested in gaining employment in
the planetarium field as professionals. These scholarships are open to
all United States citizens or legal residents attending accredited educational institutions in the United States or its possessions.
The goal of the Fund is to increase professional preparation for those
entering the planetarium field, to enhance its status with the general
public, and to increase respect among all those working anywhere in
astronomy. Scholarships range in value from $500 to $5000, and may
be renewed on an annual basis. Grantees also receive a free one-year
membership in the International Planetarium Society and their local
regional planetarium association.
The
scholarship
application
is
available
online
at
planetariumscholars.webs.com. It is strongly advised that those
wishing to enter the field professionally also check out the course
recommendations section.
More complete details are found in an article in Planetarian, March
2011, Vol. 40, No. 1, page 24.

A really in-depth look on the space race

Written by Astronomy magazine’s David J. Eicher and British Astrophysicist Dr. Brian May, Mission Moon 3-D uses 150 stereo photographs
and comes with a 3-D viewer to give readers a
really in-depth look at the time when humans
walked on the moon.
July 2019 marks the fiftieth anniversary
of the Apollo 11 lunar landing, and this book
offers a new perspective, telling the story
of the landing and
Clayton Lewis Hopper
the events that led
1949-2018
up to it with text
Clayton L. Hopper, 69, of Canal Fulton, Ohio, passed away Wednesday, September
and 3-D images. A
12, 2018 after a long battle with Multiple Sclerosis. Born April 15, 1949 to Lewis Clayton
3D viewer, designed
“Curly” and Dorothy (Titman) Hopper, he was a life resiby May (who also is lead guitarist with the
dent of Canal Fulton, a 1967 graduate of Northwest High
rock group Queen) is included with the book,
School, and attended Cleveland State University for
and he also wrote the book’s introduction to
engineering.
stereoscopic photography.
Clayton was the owner and president of Astro-Tec
Mission Moon 3-D offers unique access to
Inc, Canal Fulton, for whom he travelled the world to
the Apollo astronauts and what they saw.
install planetarium domes. He started working for the
It tells the story of the US-Soviet space race,
company right out of high school.
from Sputnik and the space dog Laika to
He was a member of the former Kiwanis club of Canal
Mercury, Gemini, and Apollo. In 1961, PresiFulton and for many years was president of the Canal
dent John F. Kennedy declared that America
Fulton City Zoning Board. Among his
would put a man on the moon by the end of
activities, he enjoyed snowmobiling,
the decade. On July 20, 1969, Neil Armstrong
boating, golfing and his Harley.
guided the Eagle to a safe landing on the
He is survived by wife, Stephanie
edge of the moon’s Sea of Tranquility. PresiHopper; children, Matthew Hopper,
dent Richard Nixon told the astronauts, and
Donnie (Jenn) Hansel, and Mindy (Dale)
the nation, that it was “the greatest week in
Lewis; grandchildren, Chace Lewis and
the history of the world since the Creation.”
Sterling Hansel; sister, Trudy (the late
Mission Moon 3-D recounts all this and more.
Herb) Wells; nephews, Derl and the late
Apollo 16 moonwalker Charlie Duke wrote
Chris
Wells;
very
close
friend,
Jeff
Hoeft.
Clayton Hopper at SEPA
the forward, and the afterward is by Jim Lovell,
A memorial service was held Septemmeeting, 2003. Photo by
commander of the Apollo 13 mission.
I
John Hare.
ber 18 in Canal Fulton. 		
I
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Planetarians’ Calendar of Events

Compiled by Loris Ramponi - osservatorio@serafinozani.it

2 0 1 8 - International Year of the Reef
6 December. Deadline of the Stratoscript Compendium Ring, a
scripting competition open to everybody by LSS-Planetarium.
Contact: lionel.ruiz@live.fr
21-23 December. Workshop of small digital planetariums in Marseille,
France. Contact: lionel.ruiz@live.fr
31 December. Deadline of the prize “Page of stars” organized by IPS
Portable Planetarium Committee in collaboration with Serafino Zani Astronomical Observatory. Contact: Susan Reynolds Button, sbuttonq2c@gmail.com; www.ips-planetarium.
org/?page=pagesofstars
31 December. Deadline for the contest “A Week in United States.”
For information and application requirements go to: www.
ips-planetarium.org/?page=WeekinUS

2 0 1 9 - International Year of the Periodic Table
6-10 January. American Astronomical Society, 233th AAS Meeting,
Washington State Convention & Trade Center, Seattle, Washington.
2-5 February. IMERSA., “Connecting our worlds of immersion.”
Center of Science and Industry (COSI), Columbus, Ohio, USA.
www.info@imersa.org
10 March. International Day of Planetariums, public initiatives
between 9 and 10 March. Ips-planetarium.site-ym.com/?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 €. www.planetari.org
April. Italian Association of Planetaria (PlanIt), XXXIV National
Conference, Italy. Contact: osservatorio@serafinozani.it; www.
planetari.org
May. Association of French-Speaking Planetariums (APLF), annual
conference, Musée de l’Air et de l’espace du Bourget, Aéroport de
Paris, Le Bourget, France. Mathieu.beylard@museeairespace.fr;
www.museeairespace.fr
4-6 May. Gesellschaft Deutschsprachiger Planetarien e.V. (GDP),
Annual Meeting of the German-speaking Planetaria, Mediendom,
Kiel, Germany. www.gdp-planetarium.org
18 May. International Museums Day, icom.museum
22-25 May. 13th FullDome Festival, Zeiss-Planetarium Jena, Germany.
Contact: info@fulldome-festival.de; volkmar.schorcht@zeiss.com,
www.fulldome-festival.de
24-26 May. Association of French-Speaking Planetariums (APLF),
Annual Conference, Musée de l’Air et de l’Espace du Bourget, Aéroport de Paris, Le Bourget, France, Mathieu.beylard@museeairespace.fr; www.museeairspace.fr
4-6 June. Conference of Southeastern Planetarium Association
(SEPA), Blue Cross Blue Shield Planetarium, South Carolina State
Museum, Columbia, South Carolina, USA. www.sepadomes.org
3-5 June. Japan Planetarium Association (JPA), Annual Conference,   Fukuoka City Science Museum, Japan. Contact: Sumito
Hirota, hirota@e23.jp; general@planetarium.jp; planetarium.
jp (Japanese only. Other languages are not available.)
5-7 June. IPS Fulldome Festival Brno, Brno Observatory and Planetarium, Kravi hora 2, Brno, Czech Republic. The festival is supported by
the International Planetarium Society. Contact: Jiri Dusek, director@hvezdarna.cz; http://www.fulldomefestivalbrno.com
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6-8 June. European Network Science Centres & Museums (ECSITE),
2019 Annual Conference, 30th edition, Experimentarium, Copenhagen, Denmark. www.ecsite.eu
22-23 June. International Planetarium Society Council Meeting,
Perlan Planetarium, Reykjavik, Iceland. www.perlan.is
24-29 June. Starmus V, “A Giant Leap,” festival of science and art,
Bern, Switzerland. www.starmus.com/starmus-v-announces-astar-studded-2019-line-up-featuring-five-original-members-of-theapollo-mission-crew
30 June, Asteroid Day. asteroidday.org/united-nations
2 July. Total solar eclipse, South America.
20 July. 50th anniversary of the Apollo 11 landing on the moon.
23 July – 1st August. Spitz Summer Institute. Spitz, Inc. Chadds Ford,
Pennsylvania,USA. Dome-based education using the SciDome
planetarium; courses cover astronomy and earth science presentation, curriculum, program creation. Contact jtowne@spitzinc.com
or see www.spitzinc.com/Institute.
31 July. Deadline for the applicants of “A Week in Italy for an American Planetarium Operator” in collaboration with IPS Portable
Planetarium Committee. www.ips-planetarium.org/page/italy
1-7 September. ICOM 2019, 25th General Conference, Museum as
Cultural Hubs: the Future of Tradition, International Council of
Museums, Kyoto, Japan. icom.museum/events/general-conference/icom-kyoto-2019
6-8 September. NPA meeting, Nordic and Baltic Planetarium Association, Vitenfabrikken, Sandnes, Norway. Conference language
is English. Contact: Sven Gundersen, Sven.Gundersen@jaermuseet.no; NPA president Aase Roland Jacobsen, aase.jacobsen@si.au.
dk. www.jaermuseet.no/vitenfabrikken/en, www.facebook.com/
Nordicplaneteriumassociation.
21-24 September. Association of Science-Technology Centers (ASTC),
2019 Annual Conference, Ontario Science Center, Toronto,
Ontario, Canada.  www.astc.org
27-28 September. British Association of Planetaria (BAP),
2019 Conference, International Centre for Life, Newcastle. United Kingdom. Contact Lee.Pullen@wethecurious.org
www.planetaria.org.uk; www.life.org.uk
4-10 October, World Space Week.
www.worldspaceweek.org/
calendar

2 0 2 0 - International Year of Plant Health
18-19 June. Fulldome Festival, Edmonton, Alberta, Canada.  
20-21 June. International Planetarium Society Council Meeting,
Edmonton, Alberta, Canada.  
21-25 June. 25th International Planetarium Society Conference,
Tellus World of Science, Edmonton, Alberta, Canada. ips2020.
twose.ca; www.ips-planetarium.org, ips2020.twose.ca

2 0 2 3 - Centennial of the Planetarium
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 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
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Last Light

April S. Whitt
Fernbank Science Center
156 Heaton Park Drive NE
Atlanta, Georgia 30307 USA
april.whitt@fernbank.edu

Great headline: Kaler threatens Earth
Asteroid 17158Kaler is named for one of our favorite astronomers. Dr.
James Kaler gave the Astronomy Update lecture at Great Lakes Planetarium Association meetings for many years, and it was always a pleasure to hear the latest information presented with good humor.
When he heard of the asteroid designation, he told us, “Unfortunately, it’s a main belt asteroid, not one of the Earth-crossers. Too bad. If
it was on a collision course with the planet, wouldn’t the headline be
great? Kaler threatens Earth!”
In another talk, he mentioned the Very Large Telescope. “What’s a
bigger one called? The Extremely Large Telescope? We’re running out
of superlatives. What’s next? The Overwhelmingly Large Telescope?
Hmmm. Overcompensated.”
Overheard: Planets around Janssen (formerly 55 Cancri) move in and
out of its habitable zone. “But we live in Georgia. We do that all the
time.”
“No one who teaches astronomy has yellowed notes. You have to
have all new notes. When I was a kid we know all about everything.
Then, when it was the 20th century, we thought we know about stuff.
Now we don’t know much at all.”
“Some star projectors find new ways of birthing stars. Filters fall, and
instead of a fuzzed cluster, you get more stars.”
“Museum staff doesn’t come in there (the planetarium theater). The
other staff think I’m in there with my feet up for an hour. Well, I am,
but I’m pointing stuff out and talking to the people.”
“Experimentation has shown that there is at least four centimeters
of clearance. Unless I rotate the machine really fast, and it stretches, we
should be ok.”
When asked what his favorite constellation was, Ash Enterprise’s
John Hare replied, “Lepus.” Jon Bell asked “why?” to which John Hare
replied, “What’s my name?”
During a long bus ride at a Southeastern Planetarium Association conference, the hosts decided that we needed an activity. We
were divided into teams, and each team had to create a planetarium
program: put together a script, do up a storyboard, think of sound
effects, and present the program with no other preparation. Some
delegates voiced uncertainty about the project. Jack Dunn noted that,
“We’ve done thousands of shows with no preparation. We can do this.”

end of the cord like…That went right into my brownie.”
Later, “You can demonstrate the Doppler effect if you have a long
enough extension cord and run really fast.”
While gathering for one of the excellent invited speakers, Brian
Wirthlin was playing with a bell that was on the table to signal the end
of time for the talk. After several annoying rings, Anna Green told him,
“You are three seconds away from me teachering you.”
Brian rang the bell again. Anna grabbed it and threw the bell onto
our table, with the admonishment “You can have it back at the end
of the year.”
Brian: “I can be annoying without a bell.” Mercifully, the lecture
began about then.
Alan Peche described a visit to Fernbank Science Center years ago.
His family was visiting Atlanta and had brought their pet parrot,
Carina, with them, smuggling her into and out of hotel rooms. Carina
was a loving and talkative bird, who wanted to know where her people
were at all times.
When the family came to Fernbank, Carina was left in Dave Dundee’s
office while everyone toured the exhibits, but Alan neglected to say
“goodbye” to Carina.
The door was closed, the tour began, and loud bird squawks came
from the closed door. The guard in the taxidermy bird section, where
the tour group was,
was staring around
wide-eyed. He knew
the mounted specimens were not alive,
but one of the birds
was screaming!
Alan went back
to the office, opened
the door and said,
“bye.” Carina replied
“bye,” and was quiet
for the rest of the
visit.		
I

Another installment from the console:
“Traveler’s Log Day 42:
“The Zeiss has sensed our weakness and has now become allies with
the SciDome clan. They are readying themselves for complete malfunction. My hope is that the Spitz translators can intervene on our behalf
to remedy the situation.
“Update: The translators have intervened and the air is quiet and
calm. Only time will tell if this encounter has settled the Zeiss and
SciDome clans. We must figure out a way to appease them, and earn
their trust again. I fear without it, a malfunction is imminent.”
GLPA met at Abrams Planetarium in Michigan during October.
Generous sponsors provided excellent presentations and funded delicious food.
Gary Tomlinson presented a workshop about constructing a spectrum projector. During the demonstration I heard, “You strip off the
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This installment
of Randall
Munroe’s “webcomic
of romance, sarcasm,
math, and language” is
subtitled “I pray
GunPistolMan” never
learns the word
“sheeple.” Comic
courtesy of xkcd and
Randall Munroe.
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pay attention to the details

It’s simple. Overlaps, folds, and exposed rivets create imperfections in your image.
Perfect projection is only possible with a perfectly uniform surface. Nanoseam has no
irreglarities in the surface. None. It’s why the most prestigious venues choose Spitz domes
- including The Adler, The Hayden, and our partners like IMAX, Disney, Universal Studios,
and Seaworld. And it’s why we’ve sold over 200 NanoSeam domes.

World’s Leading Domes

