Online PDF: ISSN 233333-9063

Vol. 47, No. 3				

September 2018

Journal of the International Planetarium Society

Reports from the 2018 Conference		

Begin on Page 6

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.
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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

Another voice for the chorus
I will add my voice to the chorus of others in this issue who have
shared their stories of the beautiful IPS 2018 Conference in Toulouse,
France, in early July.
It is so important for people in our field to see each other in person
regularly. Conferences are like a dose of mega-vitamins: they energize, educate, and inspire us to try different approaches, explore new
teaching methods, and generally think about planetariums and their
mission through different lenses.
I always return from conferences with dozens of notes to myself.
Many are written in the conference booklet, but others are on napkins,
business cards, odd scraps of paper, and whatever else was handy at the
time. The hard part is the deciphering. “OK to pester Dave,” reads one.
That one means I can remind Dave Hurd at the Edinboro (Pennsylvaia)
University Planetarium to send me a story about the work he is doing
in the Coshocton (Ohio) Planetarium.
“Check lighter paper.” Ah, that’s right: check to see if there would be
a financial savings if we switched to a lighter paper for the inside pages.
As it turns out, the answer is “not really.” The price difference for the
lighter weight paper is minimal, and it probably wouldn’t affect the
postage cost.
The savings in postage would come if only if we reduce the number
of pages to lower the weight. I suppose that’s an option, but I am having
a hard time finding room for everything that needs to be printed as it is.
The other issue is bleed-through. Planetarian runs a lot of advertisements and images with black backgrounds (imagine that!) that would
be visible on the back of the page if we switch to lighter paper.

Kraupe, will have its first really visible impact at the next IPS Conference in Edmunton, Canada, in—appropriately—2020.
And perhaps the most exciting news from the conference is the
probability of a new IPS affiliate in Africa. Jonathan Padavatan from
South Africa takes us on the journey to the affiliatehood on page 20.

Also in this issue
I was intrigued by Dayna Thompson’s request through social media
for input on a survey about planetarian’s feelings on vulnerability,
power, and connection under the dome, and thus was delighted when
she offered her report for publication in this issue. See page 22 for the
full report; she has taken on a question that hasn’t been asked of the
planetarium community before and illuminates it for us.
Starting on page 28 is the story of Secondary School №29 in Podolsk,
Russia. I need to thank its primary author, Igor Tsarkov, for his fascinating history of the school, its origins, and its survival and transformation to a model of astronomy/aeronautics/engineering education.
The story came about from my contact with Igor, suggested as
a person who might be able to discuss the resurgence of astronomy education in Russian schools, which just came back after being
dropped from the curriculum about 10 years ago. He was exactly the
right person.
The Fernbank
Science Center
sponsored
a photography
contest for the
general public to
take pictures of
the full moon with
a person in the
shot. This was one
of the winners.
Photo provided
by April Whitt.

Taking home more than you brought
Another thing everyone does at conferences is to pick up advertising and miscellaneous marketing material (also known as “swag”). Does
anyone not have a pen from Astro-Tec? Or a stress-relief squeeze ball
from GOTO? I have been giving pens collected at conferences to waitresses in Ohio for years. Navitar might be glad to know that its name is
familiar to patrons of a certain establishment in the Austintown, Ohio
area where I play trivia every week.
In my case, I tend to pick up material from companies and facilities
that I don’t know much about with an eye toward future stories.
This is especially helpful to me when it comes to the non-U.S. countries. The more I can learn about the Donetsk Planetarium Studio
(Ukraine), Immersive Adventure (Spain), Hüttinger Interactive Exhibitions (Germany), and experimenta gGmbH (Germany), the better I can
share with with Planetarian readers.
There is, of course, a lot of news from the conference in this issue.
In addition to the regular columns from our Associate Editors who
were able to travel to France, we have a lot of IPS “housekeeping” news:
candidates for office for the election cycle later this year (page 10);
the awards presented to our peers at the conference (page 15); and an
update on the progress of Vision 2020 (page 8).
The Vision 2020 initiative, started under the presidency of Thomas
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The red pen was busy

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.

I was determined to keep this issue to 88 pages, so my red pen was
busy this time. I had to delete a section from Igor’s article, and paragraphs here and there from the regular columns.
For December, you can read a follow up about Kevin Milani’s visit to
Italy as the “Week in Italy” (actually 10 days) winner for 2018.
If I’m successful in bugging Dave Hurd, you might read about his
work with the Coshocton Planetarium, and I am planning to print
conference papers from Phil Groce and Urban Eriksson.
I try to run as many photos as possible, but some simply didn’t make
it this issue. One photo that I particularly liked is the one that appears
here. April Whitt shared it during one of the conference workshops to
illustrate a contest at the Fernbank Science Center (Atlanta, Georgia),
and Karrie Berglund included it with her LIP Service column.
I
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President’s Message

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

Another stellar IPS conference
It is hard to believe that IPS2018 in Toulouse has just concluded.
I know the conference is one that has special memories for everyone who attended this spectacular event. Some special memories for
me were giving the welcome for the opening of the dome film festival, seeing Jolimont and Pic du Midi observatories, presenting data
and visualization from Rob Landis at NASA (thank you RSA Cosmos),
dancing in the Astralis building with Marc Moutin and Veronique
Hallard and at the Sky-Skan booth and “rave center” on our “Evening
in the Gardens,” and, of course, the wonderful banquet in Saint Jacobins Cloister.
I hope each of you found some special thing to bring back to your
home dome to try or experiment with. These events are special in
that they showcase the variety of ways we use our planetariums and
provide a global perspective, hopefully inspiring each of us to extend
our reach farther and enhance what we do for our own audiences.
Our conferences give us a chance to engage in professional development in numerous ways, but the most important one, from my
perspective, is networking with our colleagues and experiencing
diverse approaches to what we do in our domes.
Merci beaucoup and thank you! There are not enough words in
French, English, or any other languages to express my sincerest thanks
and deepest appreciation to Marc Moutin and the team at Cite de
l’espace for an incredible conference and fulldome film festival! It was
such a pleasure to work with you and I really cannot say enough about
you and your team.
Having had a chance to see “behind the curtain” of IPS Conferences
as an officer since 1998, I know the huge amount of time, effort, blood,
sweat, and tears that go into these immensely complex events. From
the facility setup and rentals, to balancing delegate presentations, to all
of the logistics of meals, breaks, and hotels, to vendor setup and scheduling, etc.—the list is almost endless.
Much of the work is behind the scenes and requires balancing
competing interests and time. The team in Toulouse—Marc Moutin,
Veronique Hallard, Pascal Prieur, Sandra Henry-Baudot, Julie Phelipot, Helene Boyer, Charlotte Donadiue, Ines Prieto, Leo Reby, Camille
Pintadu, and many more—deserves our deepest thanks for an incredi-

ble successful and special conference! Their “can do” attitude and flexibility to find solutions on the go created a special experience those
who attended this event will always remember.
A total of 575 delegates from 41 countries attended and were
immersed in French hospitality. Thank you again for all of your efforts.
Our conferences give us a chance to recognize our colleagues for their
outstanding work and dedication to the planetarium field. Congratulations to Martin George on receiving IPS’ highest honor, our Service
Award; to Takayuki Ohira, the Technology and Innovation Award;
and to our seven new IPS Fellows: Daniel Audeon, Karrie Berglund,
Mike Bruno, Tanya Hill, Kaoru Kimura, Dan Neafus, and Mark Rigby.
(See more on page 13). You serve as an inspiration to your colleagues
and we truly appreciate all you have done and will continue to do for
our field. I urge all members to consider nominating colleagues for
awards, and please reach out to the Awards Committee if you have any
questions.

Winners from the fulldome festival
At our fulldome film festival, which featured 50 films, the jury
awarded Exo from Sebastian Gauthier with the Jury Award; Expedition
Reef from California Academy of Sciences with the Audience Choice
Award; The Planets from Planetarium Munster and Westphalien State
Museum of Natural History, the Cite de l’espace Award; and Explore
from Creative Planet, the IPS-Eugenides Foundation Best Education
Production award. Congratulations to our award winners.
Mayan Archeoastronomy from Planetarium Cozumel received an
honorable mention for its unique way of presenting cultural astronomy.
I urge you to check out these award winning films from around the
globe. Special thanks are due to Pascal Prieur and Charlotte Donadieu
for all of their efforts in processing the numerous films and making it
possible for the delegates to vote on the screenings. This is the first time
we were able to have the film festival and IPS Conference in the same
location, making it much easier for delegates to attend both events.
Thank you to Marc Moutin and the entire team for pushing this initiative forward.

The backbone of IPS: from left, Alan Gould, Javier Armentia, Susan Button, Martin George, Ann Bragg, Aase Roland Jacobsen, Frank Florian, Jeanne Bishop, Lee
Pullen, Mark SubbaRao, Derek Demeter, Yarosla Gubchenko, Kevin Williams, Björn Voss, Loris Ramponi, Levent Gurdemir, Shawn Laatsch, Joanne Young, Mike
Smail, Jaap Vreeling, Charlie Morrow, Manos Kitsonas, John Hare, Michele Wistisen, Jack Northrup, Milene Wèndling, Benjamin Mendelsohn, Sumito Hirota. Photo
by Dale Smith.
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Council moved governance structure forward
IPS Council met for two days between the film festival and the
conference. Council moved forward on our new governance structure and set a timeline for completion at the IPS2020 Conference in
Edmonton, where the transformation will take place. This involves
moving from a council to a smaller fully-elected board of directors
with the aim of strengthening member services and visibility of our
society globally.
During elections this fall, you will see a number of ballot items
related to by-laws. Please make sure you cast your vote and make your
voice heard as part of the process of improving our society. See Jon
Elvert’s Vision2020 report (page 9) for more information and details on
all of these initiatives.
I want to thank all affiliate representatives and committee/task force
chairs for their reports and updates on their committee work, and our
Planetarian editor and webmaster for their continued work and dedication to keeping the organization moving forward. Thank you to the
officers for their work and assistance with the council meeting.
At council, we received two bids for IPS2022: the Houston Museum
of Natural History in Houston, Texas and Planetarium 1 in St. Petersburg, Russia. These were also presented at the General Assembly to all
delegates during the conference.
Following the presentation of bids, concerns were raised by some
of our members regarding safety and security for persons from the
LGBQT community at these locations. The IPS Council gathered again
during the conference to discuss these concerns and has sent letters to
each bidder asking for them to respond as well. Their responses will be
shared with membership for their consideration. Please keep watch on
the IPS website and Facebook page for further updates, for the responses from our bidders, and for possible next steps.

Branding agreement approved
Another initiative the IPS Officers have
been working on is an agreement with
Immersive Dome Experiences Ltd, which
involves providing our branding for an
new astronomical tourism site in Xuyi,
China. This project is one which includes a
planetarium, observatory and dark sky site,
science center, and other astronomicallythemed offerings.
Our branding for this project allows for
the use of the IPS name in the overall facility (hence it being called the Xuyi International Planetarium Starry Town) and
in other instances that help promote the
venue. In all cases IPS must give permission
in advance for the usage per the agreement.
In May I travelled to Xuyi for the signing ceremony and to see the initial site for this multifaceted project. The agreement will yield funding
for the next five years, which will aid our organization in providing numerous services to our
members and make it possible for the IPS to hire
a part-time staff position through an association
management company.
The Xuyi site, when open sometime after
2022, expects to serve around two million visitors a year, providing them with unique opportunities to learn about astronomy and be
inspired in a variety of areas of science, technology, engineering, and mathematics (STEM). They
are researching ways to provide content in new
and engaging ways.
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Additionally, they are interested in partnering with planetariums
for domecasting, remote observing, and other ways to share educational content. It is an ambitious project with great potential for IPS and
astronomy education in China and beyond.
This project is open to vendor bids and IPS is a neutral party. If you
have specific questions regarding the vendor side of the project, please
reach out to Immersive Dome Experiences Ltd  directly, the project
managers for this site. http://www.immersive-experiences.co.uk
Elections for officers are almost upon us again, and in this issue you
will see candidate statements for president elect, executive secretary,
and treasurer-membership chair. Please take time to look at these statements and make sure to vote in November. I cannot stress how important it is to the society that our members take part in this important
process of selecting leadership to move the organization and its services forward.
Ballots are sent out electronically and it only takes a few minutes of
your time to make your voice heard. Please take time to vote!

An exciting time in Mexico
Just before my last president’s message, Mark SubbaRao and I were
invited to the opening of a new planetarium in the Mexico City area.
The Chimalhuacan Planetarium opened on April 29 and in its first
three months has had over 243,000 visitors. This new facility has an
18-m tilted dome with 220 seats. It features a 4K Digitarium Æthos
using two Barco F90 laser projectors and a single computer. Mark and
I were very impressed to see one computer running an 8-channel
system, and it really shows that technological evolution is continuing
daily in our field.
The planetarium is owned by the Chimalhuacan municipality and
is reaching a great number of underserved students. In addition to the
planetarium, the facility
hosts a number of handson exhibits. It is part of a
larger project there that
includes not just the planetarium, but a number
of
other
community
improvements including
a sports center, and other
educational sites. It is a
great addition to the IPS
family of planetariums.
There is much more
to say on each of these
items, but as usual time
is ticking and I’m still
playing catch up at my
own dome from being away for the
highlight of my presidency and professional development event of the year,
IPS2018 in Toulouse. It was so wonderful to see so many of you in Toulouse
and I look forward to seeing you again
at IPS2020 in Edmonton, if not before
then at other planetarium events.
I

Top: The line of visitors waiting to check out the
new Chimalhuacan Planetarium. Below, one young
visitor waits for the program to start. Photos courtesy Chimalhuacan Planetarium.
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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.
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Vision2020 Update: Preparing for the next steps

Jon W. Elvert
Chair, IPS Vision2020 Initiative
Baton Rouge, Louisiana USA
Jelvert1@gmail.com
In the June issue of Planetarian I summarized the recommendations made by Vision2020 for transitioning from
the current officer-affiliate governance structure to a
board member model.
At this year’s IPS Council meeting in Toulouse, France,
these recommendations were discussed, vetted, and unanimously approved by council. They were also shared with
membership during the conference’s General Assembly
meeting.
Before implementing the new governance structure,
IPS Bylaws must first be altered to reflect these structural
changes. The IPS membership then needs to vote in favor of the Bylaws
for the new governance model to be implemented. The key elements
to the new model are:

Governance restructure
The premise for IPS’ new governance structure is to achieve a more
equitable representation of membership worldwide and make the
governing board more flexible and accountable. The Society’s redesigned organizational chart shows the relationships of its parts and
positions. It has six primary components:
•• 5 Officers
•• 1 Paid administrator
•• 8 Board members
•• 22 Affiliates
•• Advisory board (5–8 members, the informal group from various
countries interested in assisting the IPS by providing strategic
advice)
•• Standing and ad hoc committees
As of this writing, IPS is in the process of hiring an administrator
as recommended by the consultant Inspire Association Management
Company (AMC). This paid position would be advantageous to the
overall well-being of IPS by significantly shifting time limitations from
volunteers onto a paid position to deliver on-time results (improving
operations). Responsibilities will include:
•• Ensure tasks are completed correctly and on time, the ultimate
responsibility
•• Help drive and advance goals
•• Complete a comprehensive business plan
•• Lead the restructuring process
•• Grant writing
•• Assist in marketing
•• Coordinate fund-raising and membership drives
•• Assist in providing foreign language translations on website
and other resources
•• Liaison between relevant organizations (ASTC, AAM, AAS, ASP,
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IMERSA, etc.)
•• Review fiscal reports (internal auditing purposes, and to gauge
overall fiscal health)
•• Provide support to IPS treasurer (including membership) and
secretary
•• Ensure a smooth continuity between newly-elected officers
President-elect Mark SubbaRao indicated he might consolidate the
current committees and future Vision2020 goals into more task forceoriented initiatives.

Governance representation
Board member representation will be based on six continental
zones, defined as:
•• A zone with 1-49 members has one board member.
•• A zone with 50-499 members has two board members.
•• A zone with 500+ members has three board members.
Currently, North America and Europe have more than 50 but less
than 499 members, so these continental zones will each have two board
members. (A continental zone is meant to include regions or countries
closely aligned to their geographical area. The South America board
member, for example, would represent Mexico even though Mexico is
part of North America. )
The proposed process of electing board members:
•• Detailed job description, including desired qualities, expected duties, and qualifications is posted (job description has been
written and approved by council).
•• Board member candidates are nominated by members in their
region (zone).
•• IPS Election Committee vets and verifies eligibility of candidates.
•• IPS members of each region vote to elect their board member.
Board members are term limited to a 3-year term with a maximum
of two consecutive terms.
Council agreed that all eight board members be elected at once, but
to ensure elections are eventually staggered with overlapping terms,
regions with two board members (currently North America and
(Continues on next page)
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Making progress on the
centennial celebration
IPS’s new project to prepare a year of celebrations for the centennial of
the planetarium starting in 2023 is progressing well. Many ideas for activities during the Centennial were suggested during two workshops and a
meeting at IPS2018 and at the annual conference of GDP, the Society of
the German-Speaking Planetsriums affiliate.
These are now available for comment on a digital canvas, courtesy of
Centennial Committee member Ryan Wyatt, at padlet.com/ryanwyatt/
planetarium_centennial.
The ideas and suggestions on this canvas are, as of now, presented
in just the way they were proposed, unfiltered and unweighted. Please
check them out and comment or vote on them! Also, if you have further
ideas, please post them to the canvas or let us know by email at centennial@gdp-planetarium.org
While you think about additional activities for the centennial year,
please keep in mind that the celebration is not just about the events of
1923-1925. It is meant to celebrate the entire 100 years that have passed
since then, focusing on all aspects of our business, and thus it is also
meant to be vendor-neutral.
Most importantly, if you would like to contribute to one of the projects, you are more than welcome to work with us on your favorite ideas;
please get in touch with us!
— Björn Voss
LWL-Westphalian State Museum of Natural History
Münster, Germany
For the IPS Planetarium Centennial team
bjoern.voss@lwl.org

Europe) will begin with both a 3-year and a 2-year term. Those regions
with one member will be randomly assigned a 2 or 3-year term. The
Elections Committee will oversee this process of nominating and electing board members.
IPS Affiliates continue to represent their regional membership and
engage directly with their elected board members. Affiliate representatives also are eligible to serve as board members.

Implementation/transition
The IPS Council also acknowledged that the implementation
process should occur as soon as possible. The proposed timeline:
Transition process will be announced in 2018, with nominations
and elections taking place in 2019.
New board members, affiliate representatives, and officers all meet
in 2020 (at the council meeting in Edmonton), when the new board
members will have voting rights, and the affiliates will not. The transition is then complete.
To facilitate a shorter transition timeline from the current affiliateoriented council to the board model, council voted in favor to fully
implement the new governance structure by 2020. In this new model,
only officers and board members have voting rights. After 2020, affiliate representatives will no longer attend annual board meetings.

Next steps

Although the Vision2020 team was instrumental in crafting the
design of the new governance model, the core responsibilities of the
team members are the commitment to achieve their individual goals.
These goals are aligned with the objectives of IPS’ Strategic Plan and
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Above: Björn Voss presents suggestions on how to celebrate the
centennial of the planetarium during one of several talks during
IPS 2018 in Toulouse. Photo by conference photographer Natalia
LKagueny. Below: a screenshot of the digital canvas set up by Ryan
Wyatt.

were updated prior to the Toulouse meeting.
They are posted in their entirety on the Vision2020 page under
the IPS Committees tab https://www.ips-planetarium.org/page/
vision2020, on the link Next Steps for Vision 2020, 2018-2020.
Briefly stated, the six goals are:
•• Professional development - Karrie Berglund
•• Engage in the professional science community – To Kwasnitschka
•• Expand international collaboration – Ruth Coalson
•• Achieve greater recognition for research in education – Jaap Vreeling
•• Leadership in next generation planetaria – Levent Gurdemir
•• Involve younger members in the future of IPS – Mark Watson
These goals, and the Strategic Plan, will continue to shape the direction of the Society. It is hoped that Vision2020 will continue working
with council over the next two years to insure a successful and continuous implementation of the new governance model, including:
•• Create a plan for periodic evaluation of the new governance structure.
•• Have steps in place to ensure that changes continue to be made
after V2020 is dissolved, so that IPS doesn’t become stagnant.
•• Complete implementation of individual team goals by 2020.
•• Achieve objectives of Strategic Plan by 2020.
The process of conceiving, developing, and recommending the
new governance model has taken nearly two years. I wish to thank
the Vision2020 team for their time, effort, and input in completing
this historic challenge. I also thank council for their involvement,
endorsement, and commitment to moving the IPS forward.
I
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Introducing your 2018 candidates for IPS offices
In October this year, IPS members will vote for officers who will hold
the positions of president-elect, secretary, and treasurer for 2019-20.
The president-elect will be IPS President in 2021-2022, and past president in 2023-24. The other two positions are held for two years only.
After 2018, the next elections will be held in 2020, and once again IPS
members will vote for candidates standing for all three positions.
Here, in this issue of Planetarian, are the statements from the candidates for this year’s elections. We have three candidates for the position
of president-elect, and one each for secretary and treasurer. It is important that you read them all carefully so that you have an informed
choice when you cast your votes later in the year. The statements you
read here also shortly will be reproduced on the IPS website.
Voting will take place from October 1 to November 30 inclusive,
and will be conducted on the IPS website—www.ips-planetarium.org—

where there will be a clear link to the voting process and instructions.
All members will receive a reminder from me by email in September, following which hard copy ballot papers will be sent out by mail
to any members whose email addresses bounce. If you have changed
your email address recently, please ensure that you have your correct
address on file in your membership data. You can do that by signing in
to your account on the IPS website and clicking on “bio.”
If you need additional help with updating your email address, check
with Tresurer Ann Bragg as soon as possible at ann.bragg@marietta.edu.
Voting is important in all IPS elections and I look forward to a big
turnout in 2018! If you have any queries about the election process,
please email me at martingeorge3@hotmail.com.
—Martin George
Chairman, IPS Elections Committee

Candidates for president-elect
Levent Gurdemir
I am truly delighted and honored to receive another
nomination for IPS president elect. It is such a prestigious
and challenging six-year-long commitment to the organization with tremendous amount of work. However, I
feel ready for the challenge.
I am the planetarium director of the University of
Texas-Austin Planetarium located in the Dallas/Fort
Worth Metroplex of Texas, USA. I have served as Southwestern Association of Planetariums (SWAP) president
twice, and have gained significant experience in organization running that I would like to extend to IPS.

I am currently involved in the IPS Vision 2020 team
as the head of Goal #5: Provide support and leadership
in transitioning to next-generation planetarium design,
technologies, and content development. I am also a
current board member of the NASA Texas Space Grant
Consortium (TSGC) that disseminates space grants in the
Texas region.
I see a great potential in IPS to grow in membership.
Currently, about one of every five planetariums in the
world are IPS members (according to the Worldwide

Thank you for considering me as a candidate for the
position of president-elect of the International Planetarium Society.
I am honored to receive this nomination and am
pleased to have the opportunity to share my international relationship, astronomy education, and planetarium experience with IPS members around the world.
I am an astronomy educator at the Science Museum,
Tokyo, and education/public outreach staff of Venus
Climate Orbiter “Akatsuki (Planet-C)” operated by JAXA,
the Japan Space Agency. I am engaged in ongoing work

to relate formal/non-formal education to research organization goals.
I have been involved with planetariums since 1987
and joined IPS in 1996 in Osaka. After our astronomical museum GOTOH Planetarium was closed, I studied
program coordination at Yerkes Observatory in Wisconsin and worked at the Riken Institute for E/PO staff in
Japan. After that, I became more involved with IPS. I
acted as the representative of the Japan Planetarium
Association for over ten years and now sit on the Educa-

I’m honored to receive this nomination from my
colleagues who have served IPS for so many years. Ever
since I joined the planetarium community I’ve been
astonished by how friendly and collaborative it is. We
are a global community that connects people from
around the world. We’re coming from different countries, and different cultures, but it is our mission that
brings us together: to make the world better, to educate,
to inspire, to bring awareness, to shape the future. And
this why I believe being IPS president elect is not only an
honor, but also a great responsibility.

The world around us is evolving at a great pace. There
are new immersive technologies appearing every day.
Every year we see important scientific discoveries that
shape our understanding of the universe.
There are also some global challenges we face. Today,
it is perhaps more important than ever to share this
knowledge and awareness with the public. Planetariums
are unique in this sense. We use high-end technologies
to achieve important goals. But the expectations of the
audiences that are accustomed to visual quality of games

(Continues on next page)

Kaoru Kimura

(Continues on next page)

Maciej Ligowski
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1923-2023 Preparing to celebrate the Planetarium

Before the idea to project the stars onto a dome was born in Germany, innovators tried
different methods of pinhole projection to reproduce the night sky. Trying to model reality,
these early attempts had viewers actually within a sphere that could rotate around them. The
pinhole “stars” were lit from outside the sphere.
In June 1913, the Chicago Academy of Sciences unveiled what was perhaps the zenith of the
movable device endeavor: the Atwood Celestial Sphere, designed by Wallace W. Atwood and
named for him.
The 17-ft diameter sphere, which showed the sky over Chicago, was made of thin galvanized sheet metal. The 692 precisely-measured perforated stars allowed outside light to
penetrate. Atwood himself often led programs for school groups, clubs, and other visitors.
The Atwood Celestial Sphere was transferred to the Adler Planetarium in 1995 and is still
in use.

Illustration of the sphere from Popular Science

Levent Gurdemir, continued
Planetarium Database there are 3000+ planetariums around the world;
the number of IPS members is around 600). This means that we need to
implement new initiatives to recruit more members.
As IPS being a worldwide organization, increasing membership
will require understanding the culture and economics in each region
where the membership is running behind. Therefore, IPS needs strong
communication and involvement with regional organizations that
will be instrumental to accomplish this goal.
To be able to offer attractive initiatives, the organization will also
need better financial resources as relying on membership income

alone won’t be sufficient. In my opinion, the next president should be
working on tying to increase the amount of sponsorship and government grants to the organization. This will require increased presence of
the organization around the world and partnership with major observatories as well. Astronomy organizations may play a key role.
As part of the Vision 2020 team, I am currently working on defining our industry standards and developing an online library that
will host rich resource documentation. I will continue working
on this task until it is accomplished and I will be happy to serve
I
you as the next president of IPS.				

Kaoru Kimura, continued
tion Committee and the professional development team of Vision
2020.
IPS is a unique organization. All members have the same purpose
and passion under the sheltering sky of air or dome—even if we have
different languages and cultures. My vision as president-elect is that I
would like to use my experience and be even more involved in IPS’s
work—including international exchange through astronomy education, culture and the planetarium, museum-school relations, and relations with research organizations.
We share communication methods of all astronomical information,
including the latest astronomy data visualization. My efforts would be
to intensify collaborations with relevant organizations that align with
IPS, and promoting the latest scientific materials and see that they are
used more effectively.
Also, IPS will be starting a new management system. I would advo-

cate for collecting more information using websites and social communication so that IPS becomes “the hub” of localized information. I
really look forward to working with committees and officers together
to assure each region’s interests and support of their projects.
If I become the president-elect, I suggest four priorities:
1. Make a good strategy for communication with different languages
and cultures
2. Focus on STEM and STEAM education at our planetariums and more
professional development training
3. Carry out Vision 2020 and make communication more comfortable
between each region
4. Celebrate the 100th anniversary of the invention of the planetarium in 2023
I am committed to serving IPS to the best of my ability and
I
humbly request your support.			

Maciej Ligowski, continued
and giant screen animations are high. It is therefore important to
constantly improve the quality of planetarium content. I believe that
with forward thinking and well-planned actions we can stay competitive and increase the number of people we reach every day.
I have always believed that each of us can make a difference if only
we want it. This motivated me to organize IPS2016 in Warsaw, which
was a great experience. Being a host, I’ve learned a lot, not only about
myself but also about the organization. I’ve joined several council
meetings, I’m an ad-hoc member of Vision 2020 planning team, and
I’ve been a member of the Conference Committee. Being involved
with IPS for several years I recognize its great number of strengths but
also some weaknesses. If elected I will focus on:
•• Introducing new governance structure as the result of Vision
2020 planning process to achieve more equitable representation of membership worldwide, make the governing board more
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accountable, and increase the IPS membership;
•• Introducing standards and developing new strategies to ease
bringing fresh and attractive content to domes worldwide;
•• Expanding professional development opportunities by offering
chances for in-depth discussions and workshops;
•• Finding ways to encourage young people to join IPS structures.
Coming from Poland and being a witness to its political and economic transformation, I also have an experience which may help IPS to
become more international and expand to emerging countries.
In my career I worked both in a big public planetarium and as an
independent producer. These two perspectives give me better understanding of needs and expectations of various members of our community. I humbly ask you for your support as IPS president elect and I can
assure you that, as with anything else that I do in my life, I will put all
I
my heart and energy into serving IPS to make it better.		
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Candidate for executive secretary
Patty Seaton
It is quite an honor to be asked again to run for the
office of executive secretary. I appreciate the opportunity to serve this organization, being able to use the experience I have gained by serving my regional planetarium
society.
I have 12 years of experience serving consecutive
terms as president-elect, president, and past-president of
the Middle Atlantic Planetarium Society (MAPS), from
2003-2015. I was recently re-elected to the Board of Directors in early June 2018.
I am the chair of the MAPS Elections Committee and
recently filled the role as Awards Chair. I served as part
of the ad-hoc Strategic Planning committee, where I
took the minutes and maintained all the documents we
developed for the organization.
While President of MAPS, because I believed that we
should work more collaboratively with other regional
organizations I attended several Western Alliance Planetarium Conferences to meet my colleagues from the
West Coast and Central regions. I helped orchestrate
the 2007 “Triple Conjunction” conference sponsored
by three US regions and attended by delegates from all
seven US regions.

As president of MAPS, I was also the representative
for IPS Council, so I attended my first council meeting
at IPS 2012 in Baton Rouge. I enjoyed meeting representatives from all over the world and learned the process of
how Council works. I was part of the initial discussions
for Vision 2020, and look forward to being part of the
team that helps continue to implement the initiatives
proposed by this project. I have been an active participant at these meetings, as well as a regular presenter at
every IPS since Baton Rouge.
I cannot stress enough the importance of participation in an international organization:
To be exposed to projects that are running all over the
world, from small planetariums in Ghana to large planetariums in Beijing, China.
To share educational ideas and out-of-the-box ideas
for our theaters.
To see how technology is being used all over the world
to inspire a love of science in all we come in contact with.
What an unbelievable opportunity we have through
IPS! I am ready to use my talents and abilities to serve this
organization, because I truly love it with all my heart. I

Candidate for treasurer
Ann Bragg
I am honored to have the opportunity to continue
in the office of IPS treasurer for a third term. Despite the
additional work that holding an International Planetarium Society office entails, I have enjoyed participating in
IPS in a deeper way and I am happy to serve in this role,
and also as membership chair, for another two years.
Why do I want to serve the planetarium field as an
IPS officer? While I began my post-secondary education intending to become an astronomy researcher, I
ultimately concluded that I was primarily interested in
teaching and outreach, which eventually lead to my
current position as both the planetarium director and
an associate professor of Physics at Marietta College in
Marietta, Ohio. In this role, I teach physics and astronomy courses at all levels, interacting with both general
education students and physics majors.
I also regularly present outreach planetarium
programs to groups of all ages. Participation in both IPS
conferences and regional affiliate conferences has aided
me greatly due to the professional development opportunities and the networking opportunities I have found
there. Serving as an officer has allowed me to give something back to this wonderful community.

The most exciting aspect of my time as treasurer has
been Vision 2020. During my nearly four years as treasurer, I have participated in some lively days with IPS
Council dedicated to the eventual transformation of
the society. While many of the changes are not yet fully
implemented, the seeds have been planted for a bright
future, promising increased resources and opportunities
for IPS members to enhance their skills as planetarians in
collaboration with others. I look forward to continued
participation in this process to improve the society for
the good of all of its present and future members, and in
seeing the process through its “2020” target date.
That said, some of the most essential duties of a treasurer are far less exciting. I have worked to maintain
the financial integrity of the International Planetarium
Society through timely and accurate record keeping, bill
payment, and tax filing, through ensuring that IPS funds
are spent appropriately and in accordance with our
by-laws, as well as through working with accountants
on a review of our finances each year. In a third term,
I would continue to be a good steward of IPS resources while working to grow IPS membership through
Vision 2020.				
I

For I dipt into the future, far as human eye could see, Saw the vision of the world, and all the
wonder that would be; Saw the heavens fill with commerce, Argosies of magic sails,
Pilots of the purple twilight, dropping down with costly bales;
Heard the heavens fill with shouting, and there rain’d a ghastly dew, From the nations’ airy navies grappling
in the central blue.
— Alfred, Lord Tennyson, Locksley Hall, 1842
(Spacequotations.com)
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New award recognizes scientific visualization;
Seven new fellows named

Honoring Martin George, Takayuki Ohira with top awards
Manos Kitsonas
Chair, Awards Committee
Eugenides Planetarium
Athens, Greece
mak@eugenfound.edu.gr
Presenting the Service and Technology awards, naming seven new Fellows,
and announcing a new award recognizing
research on scientific visualization took place
at the 2018 IPS Conference Awards Luncheon
in Toulouse, France.
The new award, the Adler-Mansfield Prize,
will be given for “an exceptional presentation
on scientific visualization at the IPS conference.” It consists of both a cash award of
US$250 and expense-paid travel to Chicago to
collaborate with Adler staff for a week.
The Adler-Mansfield Prize was founded to
recognize the best papers by promising scholars presenting at professional meetings in
astronomy research, history of astronomy,
and visualization. It is awarded in alternate
years at meetings of the International Planetarium Society and the biennial History of
Astronomy Workshop.
The award includes a modest stipend and
travel expenses to Adler Planetarium to
work on either visualization or the history of
astronomy. The prize was made possible by a
gift from Ralph Mansfield to support promising scholars working to advance astronomy
and the history of astronomy, and to encourage innovative ways to increase the public’s

awareness of the universe.
Ralph Mansfield taught in the City Colleges of Chicago system until his retirement in
1977. While working on his master’s degree at
the University of Chicago, he became part of
the project that used the light from Arcturus
to turn on the lights on the opening night of
the 1933 Century of Progress Exposition being
held in the city.1
He retained an interest in astronomy
throughout his life.
The winner of the Adler-Mansfield Prize for
2018 is Reynald Arnerin from RSA Cosmos, for
his presentation on “Technical challenges for
the visualization of massive data such as Gaia
catalog.” (You can read the paper on page 46.)

IPS President Award
The IPS President Award was given to Past
President Joanne Young by President Elect
Marc Subbarao for her services to our society.
Joanne Young served in IPS’s highest office
in 2015–2016 after being elected as president
elect in the special elections held in 2014. In
this unique and rare situation, Joanne had in
front of her only a couple of months to serve
as president elect before undertaking the full
task of serving as president. Joanne managed
to drive the society successfully in this critical
1 Read more at www.universetoday.com/100799/
the-curious-and-confounding-story-of-howarcturus-electrified-chicago and en.wikipedia.org/
wiki/Century_of_Progress

Formal nominations are received by the IPS Awards Committee and proposed by Chair Manos Kitsonas to council. Council voted on the slate of award winners at the 2017 Council meeting in St. Louis,
Missouri, USA. In addition to Kitsonas, members of the committee are Kris McCall and Tatsuyuki Arai.
Nominations come from IPS members. Full details are available at www.ips-planetarium.org/page/
awardscom.
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transition and at the same time continue the
important work for the Vision 2020 project.

IPS Service Award
The IPS Service Award was given to Martin
George, curator of astronomy at the Queen
Victoria Museum and Art Gallery Planetarium in Launceston, Tasmania.
Martin has been a stalwart supporter of
the IPS since joining the society back in 1990.
His long association with IPS has seen Martin
taking on many different roles, serving as the
chair of multiple committees and as the first
ever president from the Southern Hemisphere.
Born in the UK, Martin immigrated to
Tasmania and studied astronomy at the
University of Tasmania, where he gained
an honors degree in physics (astronomy). As
curator for the planetarium, he has presented thousands of shows to school groups and
the public alike. He also writes and records his
own planetarium programs.
Martin is an excellent science communicator. He consistently speaks on radio programs
and has made many television appearances discussing astronomy and space research.
Martin has made numerous appearance on
the Australia Today program discussing
popular astronomy and science matters.
He has kept a close association with the
University of Tasmania and continues to
present undergraduate courses in astronomy
at the university’s Launceston Campus. He is
often engaged by community groups to speak
on astronomy. Martin also writes a regular
column which is published in several newspapers in Tasmania.
Besides the IPS, Martin is a member of
Vol 47 No 3 - September 2018

Facing page: Martin George (left), winner
of the IPS Service Award, and Ohira Takayuki (center), who received the Technology
and Innovation Award, speak to the luncheon
audience. Past President Joanne Young (right)
shares her appreciation after receiving the IPS
President Award.
This page: Joanne Young with four of the seven
new IPS Fellows: Kaoru Kimura, Daniel Audeon,
Karrie Berglund, and Mike Bruno. (The halo
effect is an artifact of the screen behind them.)
Three Fellows were not able to attend the
confernece: Tanya Hill, Dan Neafus, and Mark
Rigby. All photos by conference photographer
Natalia Lagueny.

numerous professional associations, including
the Australasian Planetarium Society (APS),
the Astronomical Society of Tasmania, the
Astronomical Society of Australia, the International Astronomical Union, and the International Occultation Timing Association.
The inaugural meeting of the APS took
place on 21 November at the Canberra Planetarium (now closed). Martin George attended and was elected the secretary. Apart from
a short two-year hiatus, Martin has continued
in his role as secretary since then.
According to his nomination, “Martin’s
impeccable knowledge of rules of order has
ensured that all the APS meetings are well
managed. He has been, and continues to be,
an incredible support for every APS president.
As the only original founder of the APS still
actively involved in the planetarium community, Martin’s involvement and support
ensures that the group continues to thrive.”
All of Martin’s work in the APS however
pales into comparison to the incredible
amount of work that he has put into the IPS.
Since joining IPS, Martin has been chair of the
Language Committee (which later evolved
into the International Relations Committee)
since 2002, the chair of the Elections Committee since 2009; and president for 2005-2006.
During Martin George’s presidency he set
up the first IPS Council meeting in Beijing,
China, setting the groundwork for the future
Chinese affiliate organization. He actively visited numerous planetariums in Russia
and Eastern Europe, engaging them in discussion of how IPS could help their facilities in
numerous ways.
Martin is an avid traveler, and this has
served him well as the chair of the International Relations Committee. Nearly all of
Martin’s travel has been self-funded, but this
has not stopped him visiting every corner of
the globe to visit planetariums. Martin has
visited dozens—if not hundreds—of planetariums throughout Asia, Europe, Africa, Oceania,
and North and South America. He has made
firm friends with planetarians everywhere
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and language has never been a barrier for him.
A major highlight of his term as president
was the IPS2006 Conference in Melbourne,
the first time the conference was held in
the Southern Hemisphere. Martin was very
active in Melbourne’s bid for the conference
and helped present the campaign to the IPS
council.
As chair of the Elections Committee, Martin
has overseen several IPS elections. Again,
his knowledge of procedures has proved
invaluable. In 2014, when the president elect
resigned just months prior to becoming president, what could have easily become a constitutional crisis was diligently handled by
Martin, who arranged a special election to
select a replacement.
He continues to be an advocate for planetariums around the world and has always
focused on the “I” in IPS having a deep
commitment to having the organizations
serve the entire planetarium community
around the globe. He continues to champion
the organization to this day.

IPS Technology and Innovation
Award
This year, the IPS Technology and Innovation Award was given to Ohira Takayuki,
president of Ohira Tech Ltd. and creator of
MEGASTARr, headquartered in Yokohama
City, Kanagawa, Japan.
Ohira Takayuki was born in Kawasaki (near
Tokyo) in 1970. He started making planetariums as a 10-year old and at school because
he had the dream to show the beauty of the
sky to all people. During his university years
he created the optical projection planetarium
Astroliner. At the age of 26, Ohira-san graduatPlanetarian		

ed from Japan University School of Engineering and Science.
Even after he started to work for Sony, he
continued developing his planetarium projectors, and made a big impact during the 1998
IPS conference in London, when for the first
time he demonstrated his recently-developed
MEGASTAR system which was, at that time,
able to project a realistic sky with over one
and half million stars—a hundred times more
than any existing planetarium projector.
Striving for even more, Ohira-san went
back to his shop and created MEGASTAR-II,
which projects more than 4 million stars; and
later, the third model, MEGASTAR-II-cosmos,
which is capable of projecting 5.6 million
stars. MEGASTAR-II-cosmos is installed in the
National Museum of Emerging Science and
Innovation in Tokyo and was listed in the
Guinness Book of World Records as “the most
advanced planetarium projector.”
He established his company, Ohira Tech
Ltd., in 2005 and developed the HOMESTAR
home planetarium, which sold over 1 million
units with SegaToys, and a pinhole planetarium “My Star” with Gakken. The art exhibition Sky Planetarium, which he directed,
at Mori Arts Center Gallery in Tokyo, attracted over 660,000 visitors.
At the IPS 2008 conference in Chicago,
Ohira-san presented SUPER MEGASTARII with the world’s highest number of stars
(22 million) and a quality which allowed
for binocular viewing of the Milky Way. His
pioneering work using LED lamps for star
projectors in combination with an ingenious
compact design became a new benchmark for
manufacturers of planetarium projectors.
(Continues on next page)
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He designed, produced and installed MEGASTAR projectors as the world’s first LED planetarium projectors in different versions for
domes of all sizes, including mid-size (MEGASTAR IIB) and large domes (MEGASTAR IIA)
all over the world.
He keeps exploring new potential for
star projection. Examples are his 360-degree
full-sphere planetarium installation in the
AHHAA Science Center in Tartu/Estonia in
2011, and the world’s first mobile full sphere
inflatable dome event, Space Ball, in collaboration with TV Tokyo in 2012.
Ohira-San introduced at the 2012 IPS
conference in Baton Rouge his latest invention: MEGASTAR-FUSION, a unique and seamless combination of analog star projection
with digital fulldome projection, which he
had installed in Kawasaki Municipal Science
Museum in Japan.
Between 2013 and 2016 he developed and
released the ultra-small planetarium MEGASTAR Jr. and the high precision star plate
“GIGAMASK” that enables MEGASTAR to
project more than a billion stars, in collaboration with Sony DADC Japan Inc.
There is probably no other single person
who has put all his energy and vision so
successfully into improving the starry skies
of planetariums, reaching out to millions of
people, and influencing and inspiring engineers of other manufacturers along with planetarians around the globe.
His credo, “Is it possible? Prove it. You think
it is impossible? You cannot prove that,”
shows that not only his innovations until
now, but also his enthusiasm and ongoing
spirit of excellence in the art of engineering
make him a worthy recipient of the IPS Technology and Innovation Award.

IPS Fellows
The following seven deserving IPS Members
were named IPS Fellows in Toulouse:
Daniel Audeon, France
Daniel Audeon is scientific mediator at the
Planetarium of Nantes,
France. Daniel became
interested in astronomy at a young age. He
became a member of the
Astronomical Society of
Nantes in 1986, and has
been with the Nantes
Planetarium, both partand full-time, since 1993.
He is a member of APLF,
the Association of French-Speaking Planetariums.
He used his free time to begin the World
Planetarium Database in the early 2000s,
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which has today developed to include nearly
3000 facilities.
Karrie Berguland, United States
Karrie Berglund, co-founder of Digitalis Education Solutions, Inc. in Bremerton,
Washington.
Karrie
began her planetarium
career as an educator
Seattle’s Pacific Science
Center, first working
with its portable planetarium and later in the
Willard Smith Planetarium. After seeing the
need for affordable, interactive, and easy-togenerate activities for fulldome planetarium
systems, helped create Digitalis in 2003 with
Robert Spearman.
In 2011 the company moved to its current
location, formerly Fire Station 1, and now
welcomes the public to its Pacific Planetarium for live, interactive programs.
In addition to serving as director of education for Digitalis, she helped create and
continues to spearhead LIPS, the Live Interactive Planetarium Symposium. She writes the
LIP Service column for Planetarian, the IPS
professional journal, and leads the IPS Vision
2020 Professional Development team.
Mike Bruno, United States
Mike Bruno is director of Creative Media
at Spitz, Inc., in Chadds Ford, Pennsylvania,
USA. Mike has worked in planetarium show
production and world-wide distribution
for Spitz nearly his entire career (36 years).
Through his production work and high high
standards for fulldome
production, he influenced the direction of
the fulldome industry,
and is active in many of
the international fulldome festivals.
His Creative Media
department at Spitz has
been awarded several
prestigious fulldome awards, including most
recently the Brno (Czech Republic) Observatory and Planetarium Director’s Award,
which recognizes a production that takes full
advantage of the unique fulldome format and
promises great audience response.
According to his nomination documents,
“Mike’s passion, devotion, and dedication to
planetarium storytelling is not only evident
in the work he has created, but also in his
support and influence on new and experienced producers globally – through encouragement, consultation, and mentoring. The
end result is a significant contribution to
science education, and inspiring children and
Planetarian				

general audiences throughout the world.”
Tanya Hill, Australia
Dr. Tanya Hill is a senior curator for astronomy for Museums Victoria, Melbourne,
Australia.
Tanya joined Museum Victoria in 1999 as
part of the team that opened the Melbourne
Planetarium at Scienceworks. She develops
award-winning planetarium programs, presents
radio and planetarium
programs that inspire
people to look up to the
night sky, presents talks
and lectures, and writes
an astronomy column
for The Conversation, an independent online
news source.
Prior to joining the museum, she carried out
research in the field of extra-galactic astronomy, hunting for supermassive black holes.
Dr. Hill received her bachelor’s in physics
from the University of Sydney, where she also
received her doctorate in 2002. Her research
was in the field if extra-galactic astronomy
and the search for black holes.
In addition, she is an honorary fellow in
Physics at the University of Melbourne, an
honorary fellow of the Astronomical Society
of Australia, and the Australian representative for the European Southern Observatory’s
Science Outreach Network as well as being
on the advisory board for the ARC Center of
Excellence for Gravitational Wave Discovery.
A member of the Australasian Planetarium Society and the IPS since 1999, she was the
convener for the 18th IPS Conference in 2006.
Tanya has also served on: the advisory board
for Monash University Centre of Stellar and
Planetary Astrophysics; the advisory committee for the International Year of Astronomy
2009; the steering committee for the Women
in Astronomy Chapter of the ASA; and the
advisory board for the ARC Centre of Excellence for Particle Physics.
Kaoru Kimura, Japan
Kaoru Kimura works as an astronomy
educator for the Japan
Science Foundation and
the Science Museum in
Tokyo, Japan.
Kaoru served diligently as the IPS Affiliate Representative for
the Japan Planetarium
Association from 2008
to 2017 and is a member
of the IPS Education
Committee. She has
actively participated in IPS Conferences
(Continues on page 18)
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through a multitude of presentations, panel
discussions, and workshops.
Kaoru’s active work with the Global Handson Universe, NASA Teacher Ambassador
Program and epo program, as well as local
astronomy related organizations, demonstrates her commitment to spreading the
word of the educational value of astronomy
education and its relationship with planetariums.
Kaoru has devoted her professional career
to educational outreach that incorporates
the planetarium field. Her work at the Astronomical Museum and GOTO Planetarium for
14 years, her experiences at the Yerkes Observatory for the Hands-on Universe Program,
working with internet telescope systems, and
outreach extensions through NASA and JAXA
experiences have provided opportunities that
she seizes to benefit her audiences.
Kaoru is always enthusiastic in learning and
sharing experiences with students, teachers
and planetarians.
Dan Neafus, United States
Dan Neafus is operations manager of the
Gates Planetarium at the Denver Museum of
Nature & Science, Colorado, USA. Dan has a
passion for the planetarium field, which he
actively shares with the
professional
community,
both
through
IPS
and
through
IMERSA
(Immersive
Media Entertainment,
Research, Science &
Arts), of which he was one of the founders and
serves as chief executive officer.
He has written numerous articles for Planetarian, the IPS professional journal; presented at IPS conferences; presented and hosted
many IMERSA conferences; and advanced the
digital fulldome field.
He also operates Neafus Network, a consulting firm, which provides public performance
artworks across the country.
Mark Rigby, Australia
Mark Rigby is curator
of the Sir Thomas Brisbane Planetarium in
Toowong,
Brisbane,
Australia. He joined
the planetarium staff
in 1985 as an assistant
curator. He became
curator in 2002, and
over that time personally presented more
than 10,000 planetarium programs.

The IPS Fulldome Festival

Above, Marc Moutin presides at the IPS Fulldome
Festival awards ceremony. He announced the best
of the 50 films screened over the course of the
two-day festival prior to the 2018 IPS Conference
in Toulouse. Standing by is Inès Prieto. All photos
by conference photographer Natalia Lagueny.

The Jury Award was given for Exo, a groundbreaking show from Rio Tinto Alcan Planetarium about life on other planets that starts in
Montreal. Receiving the award were (from
left) Jacques Mitsch, Sébastien Gauthier, and
Christian Cools.

The Audience Choice Award went to Expedition Reef from the California Academy of
Sciences. The program shows the beauty and
biodiversity of coral reefs and the story of
the scientists working to restore them. Ryan
Wyatt (center) accepted the award; also
pictured is Jean Louis Dufour.

The Cite de l’espace Award was presented
to The Planets from planetariums Münster,
Bochum, Mannheim, Westphalien State
Museum of Natural History and other German
planetariums. Accepting the award were
Grégoire Vannier and Björn Voss.
Right: The IPS-Eugenides Foundation Best
Education Production award went to Explore
from Creative Planet. The show is an odyssey
to the planet Mars, seen through a lens of
human history and scientific development.
Manos Kitsonas (left) represented the Eugenides Foundation. Maciej Ligowski accepted the
award. Also pictured is Inès Prieto.

(Continues on page 34)
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This close to the surface, details matter. Overlaps, crimps, folds, and exposed rivets
will affect 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.
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From left: Daniel Chu Owen and son (Kenya), Theo Ferreira (South Africa), Mark SubbaRoa (USA), Susan Murabana (Kenya), Jonathan
Padavatan (South Africa), Mattie Hoffman (South Africa), Stuart Gold (Ghana), Jacob Ashong (Ghana), Sally Gold (Ghana) and Tom
Jarrett (South Africa). Seated: Jane Ashong (Ghana) and Joanne Young (USA). Photo by Natalia Lagueny

Laying the groundwork for a new IPS affiliate in Africa
Jonathan Padavatan
Wits Planetarium
University of the Witwatersrand
Johannesburg,
South Africa
It was November 2017 and Cape Town,
South Africa was experiencing a severe
drought.
I had finally met Mark SubbRao in person.
He was conducting the Data To Dome workshop at the brand new iZiko Planetarium. We
felt obliged to make a contribution to the
drought relief efforts after a long day of Data
To Doming.
We headed down the V&A waterfront for
cold craft beer on tap. As per occasion when
fellow planetarians meet, our conversation
evolved around connecting with our respective audiences. A question emerged naturally.
How do we bring star struck African planetarians together for similar conversations?
I believe the seed for the African Affiliate
to the International Planetarium Society was
germinated then, in that conversation at the
waterfront. Table Mountain is my witness.
A few Skype meetings and some frenzied
email discussions thereafter set the scene for
this historic picture above.
It was July 2018 and Toulouse, France was
the setting for the IPS 2018 Conference at the
inspirational Citi de L’espace. Representatives
from five planetariums in South Africa, Kenya,
and Ghana met as though we were long lost
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friends. (Kenya teased me about my government. We Africans do this on occasion).
The good will and collaborative energy is
truly inspiring, ranging from Theo Ferriera
of iZiko Planetarium (Cape Town) volunteering for starting up the mailing list to
Jacob Ashong’s impassioned rallying call for a
Ghana-wide planetarium meeting.
Mark has guided us resolutely to understanding the form and workings of the association. There is unanimity on the sentiment
that one of Africa’s greatest assets is her dark
sky. We, as a handful of planetarians, know
this intimately.
Here are some of the initial wishes of the
association that may inform the founding
principles of its constitution:
•• Facilitating staff development for African
planetarium professionals; prepare for
big data, visualizations, and modern
planetarium equipment (leapfrogging
technology) while remaining relevant to
our audiences. SKA is here.
•• Building a repository for African indigenous knowledge on starlore and the
astronomy heritage of early African
farmers. There is a profound link here
with the agriculture of indigenous grains
and ancient starlore.
•• Using astronomy to challenge existing
(non-functional) paradigms and practices in mathematics and science education to address dire performance in these
subjects in Africa.
Planetarian				

•• Promoting and preservation of Africa’s
dark skies as one of her greatest heritage
assets.
•• Furthering the mission of Carl Sagan to
use astronomy to build social cohesion
and kinder treatment of each other, as we
ponder our clear view of space from the
African continent on our Pale Blue Dot.
•• Building on the sentiments expressed by
Nelson Mandela on freedom and exploring the unknown cosmos. “The freedom
that you astronomers seek to explore the
unknown is the freedom many citizens
of this country sought to make South
Africa new.” Nelson Mandela, September 1999. (From a letter to South African
astronomer Prof David Block, who
arranged a meeting with Nelson Mandela
and Stephen Hawking )
•• Building unity in Africa and the rest of
the planet, through Africa’s night sky
The wish to form the association is maybe
a reaching out to the rest of the planetarium
community. Africa’s dark skies do not only
belong to Africa. They are there for everyone
to enjoy a clear view of space. (Space is freaking awesome, right?) Come; enjoy the stars
from the Garden of Eden. Walk with Mrs. Ples
and the Taung Child1.
(Continues on page 42)
1 Mrs. Ples is the nickname for the most complete
skull of an Australopithecus africanus ever found in
South Africa. The Taung Child is the fossilized skull
of a young Australopithecus africanus, discovered by
lime quarryers in Taung, South Africa.
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A study on
vulnerability, power,
and connection
in the planetarium

Dayna Thompson
Charles W. Brown Planetarium
Ball State University
Muncie, Indiana 47306 USA
+1 765-285-8963
dlthompson3@bsu.edu

In June 2018, I asked planetarians from
the Dome-L Google group and The Dome
Dialogues Facebook group to complete an
anonymous, open-response survey through
Google Forms.
The survey included only three questions:
“What makes you feel vulnerable when
presenting to planetarium guests,” “What
makes you feel powerful when presenting to
planetarium guests,” and “In what ways do
you feel connected with your audience?” If
you did not respond to the survey, I recommend pausing here to answer the questions.
Take your time.
What surprised me most about the survey
responses was the honesty with which the
questions were answered and the similarities between responses. Thank you to everyone who filled out the survey. I would love to
talk to you about my own experiences with
vulnerability, power, and connection, but this
article is aimed at giving a voice to those who
filled out the anonymous survey. Feel free to
email, call, or talk with me in person and I
promise to speak openly with you about the
topic.
When the survey questions are asked separately, the responses can be informative and
even enlightening. However, when asked
22						

Errata: Four instances of the use of the word
effects have been revised to the word affects in
this version.
25 September 2018

together, there are some interesting results.
Many of the valuable survey responses appear
throughout the article, but I encourage you
to read through the full list of submissions
here: tinyurl.com/ycc8hvu5. Note that some
potential identifiers were removed, but the
responses are otherwise left unaltered.
In this article I will summarize the results
of the survey and discuss how they can open
our eyes to personal struggle, responsibility,
courage, and permissions.

Vulnerability and personal struggle
The first question of the survey asked,
“What makes you feel vulnerable when
presenting to planetarium guests? (This can
be content that you present live, pre-recorded
content that you’ve helped develop, or other
types of content.)”
Some may consider this a personal question; vulnerability is not something we often
talk about as it is typically associated with
weakness. After all, “vulnerable” is defined as
“capable of being physically or emotionally
wounded,” and “open to attack or damage”
(2018).
Think about the times when you feel most
open to attack. For many people it is when
we are exposed, especially in a public setting
Planetarian				

like when we speak in front of an audience,
which is why it is not surprising that the fear
of public speaking (glossophobia) is so widespread. In fact, an estimated 75% of people
experience some degree of anxiety or nervousness with public speaking (Hamilton, 2008).
To make matters worse for planetarians,
we speak in our unique planetarium settings.
Presenting in the planetarium offers its own
anxiety-inducing effects with their specialized equipment, room design, etc.
There were a total of 63 respondents (all
planetarians in our community). Out of
63, three said “nothing” made them feel
vulnerable when presenting to planetarium
guests and one left the field blank.
The other 59 respondents gave a range of
responses that include some common sources
that make them feel vulnerable when presenting to planetarium guests. These sources are
summarized in Table 1 and described in detail
below.
Audience was mentioned most often (46%
of respondents) as a source of vulnerability when presenting to planetarium guests.
One respondent describes how the audience
makes them feel vulnerable in their response:
“When [guests] don’t laugh at my jokes, or ask
purposefully misleading questions. I generalVol 47 No 3 - September 2018

ly feel a little vulnerable the whole time, especially before the lights go off.”
There were four main factors about the
audience described in survey responses (see
Table 2): threats (peers, VIPs, argumentative guests, etc.), distractions (bored/no interaction, disobedient), size (big/small, mixed
audiences), and general (being the center of
attention, opening themselves up to audience).
Experience/knowledge affects 24% of
respondents who say they feel vulnerable if:
their knowledge in the content is weak, if
they are presenting content that is new to
them, if they do not know the answers to
questions, and/or if they are unprepared. One
respondent summarizes, “I feel like I can’t ever
know enough.”
Equipment affects 19% of respondents,
either in equipment failures or difficultly
running their equipment live: “Modern planetariums have multiple points of failure, from a
computer crash to a bad pointer. Tap dancing
while you solve a problem tops the list.”
Content affects 13% of respondents. This
includes respondents who say they do not
have certain content to display, showing
outdated content, and/or showing content
that contains bias: “I feel vulnerable (and at
times enraged) when I have to present content
that is outdated or in some few cases wrong
(facts are wrong). Or if somehow they present
biases, whether gender bias (every single character in the kids show is a boy!), race or any
form of superiority indications that demean
any person.”
Controversial Topics make 8% of respondents feel vulnerable. This source could be
included under “audience” as the responses
are more about how the audience responds
to these topics: “People in the audience
who believe in religion and not science
and are waiting to pounce if you
mention big bang, age of universe,
distance to objects.”
Nothing (or left field blank)
includes 6% of respondents who
said “nothing” made them feel
vulnerable or left the field blank.
One respondent modified the
question: “Vulnerable is a strong
word, so I don’t know about that,
but what makes me uncomfortable as
a presenter is…” Again, even in an anonymous survey vulnerability is difficult to talk
about. All respondents who listed “nothing”
for sources that make them feel vulnerable
went on to list sources that make them feel
powerful when presenting (Question 2 of
survey).
Limited support includes 5% of respondents who mention their bosses: “…I always
feel more vulnerable if my supervisor(s) have
knocked me down mentally instead of lifting
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me up after achieving a goal. Makes me question my worth and if I’m doing right by my
audience.”
This also includes respondents who feel
unsupported by visiting teachers with their
school groups: “Teachers who insist on talking
to the children before I start, especially if they
tell the kids to be quiet and listen to me. That
impacts my authority by implying that I’m
not in full control of the space, and immediately frames my relationship with them in a

way that works against how I would normally manage things. And above all it is more
important to back up the teacher than to save
the show, so I just smile and nod and thank
them, which makes it worse.”
Other includes 5% of respondents, some
of whom feel insignificant under the stars: “I
look up at the night sky and I feel so small.
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Shows like Journey to the Center of the Milky
Way and its 84 million stars makes me feel
small and vulnerable.” Other respondents
said the time of day and/or fear that they will
make a mistake may have an effect on them.

Power and responsibility
The words “power” and “powerful” come
up a lot in discussions and publications. For
instance, on Dome-L I found these words in
250 emails when searching back to December, 2013. “Vulnerability,” on the other hand,
was found in 8 emails, and 5 of those were
regarding this survey. We see “power” when
we learn about powerful technologies,
whether it is regarding a new piece of
equipment on the market or about
the planetarium as a whole.
Maciej Ligowski said that they
“found the power of the immersive environment under the
dome simply astounding” (2018).
Torvald Hessel commented on
the word “planetarium” itself as
“a powerful name that everyone
understands” (personal communication via Dome-L, January 27, 2015). Additionally, we frequently say that images or
visuals are powerful and can elicit a range of
emotional feelings. We talk about how astronomical phenomena such as supernovae,
black holes, or dark energy are powerful.
Planetarians choose to use powerful technologies, say powerful words, and create and
use powerful visuals. With every choice we
affect someone; we are constantly influencing those around us. And yet, we some(Continues on next page)
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content, lights, etc. and/or having everyone
listening to them is powerful: “The power of
light and dark. Not only do you control the
universe, you can instantly stop the show
and bring the lights up if you need to address
issues of behavior. It isn’t a movie that just
runs. Back to controlling the universe—what
more can you ask than that?”
Nothing was listed by 5% of respondents: “I
have no wish to feel powerful.”

Connection and courage

times pretend like what we say and do has
no effect on people. However, we do not
live in a bubble. What we say and how we
say it matters. The things we do, as well as
the content we present, all have the power
to influence and change people. We all have
power. Each and every one of us—and with
that comes amazing responsibility.
The second question on the survey asks,
“What makes you feel powerful when presenting to planetarium guests?” Out of 63 respondents, 3 stated that “nothing” makes them feel
powerful. The other 60 respondents gave a
range of reasons as summarized in Table 3 and
described in detail below.
Audience was mentioned most often (54%
of respondents) as a source that makes them
feel powerful when presenting. There were 3
main factors regarding “audience” that make
the respondents feel powerful: verbal/nonverbal feedback (79%), influence (18%), and
connection (3%). One response that falls under
verbal/non-verbal feedback is: “An interactive
audience that laughs at my joke and responds
to the information I give.” Another respondent summarized how their influence makes
them feel powerful: “When a guest reveals I
have shifted a part of their worldview.”
One respondent said their connection
with the audience was empowering: “When
presenting Taurus in live sky tours, I overlay
the Lascaux bull to demonstrate how that we
interpret those stars the same way as people
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did 17,000-30,000 years ago, arguably one of
the oldest cultural traditions we share. It is
empowering to show people a connection
with such ancient ancestors.”
Experience/knowledge was mentioned by
25% of respondents, who say they feel powerful if their knowledge of the content is strong,
if they have experience presenting on the
content, if they are able to answer questions,
and/or if they are familiar with their planetarium system: “Knowing that I have enough
background information on the topic to
answer more in-depth questions and a list of
resources for them to do their own research
on the VERY in-depth questions.”
Presentation Style is credited by 17% of the
respondents: “Presenting the night sky in a
way that evokes awe, wonder, and curiosity.”
Content that amazes makes 13% of respondents feel powerful when presenting. For
example, one respondent said they “feel
powerful operating a highly flexible, accurate,
and responsive full dome operating system
where real data and images are programmed
into its 3D database, permitting [them] to take
audiences on a journey through space and
time.”
Equipment that is reliable, responsive, flexible, etc. makes 8% of respondents feel powerful; even if it is just one respondent’s “laser
pointer.”
Control was listed by 6% of respondents
who said that being able to control the
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I feel that it is important to pause here
before addressing survey question 3, “In what
ways do you feel connected with your audience?” Let’s first compare the responses to
questions 1 and 2, set side-by-side in Table 4.
“Audience” was the top source listed for both
questions. Additionally, experience/knowledge, equipment, and content are also shared
popular responses.
The audience has the ability to make us feel
vulnerable, but also powerful. Which of these
feelings comes first, vulnerability or power?
Consider one respondent’s summary of
presenting: “I think the presentation process
is innately vulnerable, one is exposing oneself
and one’s passions to a potentially critical
audience.” Yet, we present anyway. Vulnerability precedes feelings that are brought out
in the presentation process.
We may think of our vulnerabilities as
weaknesses, but does the outside world see
them the same way? According to research
professor and author Dr. Brené Brown, the
audience is not seeing your weaknesses when
presenting. They instead see your courage. She
states that “vulnerability is our most accurate
measurement of courage” (2012b). She continues: “vulnerability is the birthplace of innovation, creativity, and change” (2012a, p. 71).
We are courageous for presenting and
opening ourselves up to our audiences, and
when we do this, we open ourselves up to many
feelings (including power) but more importantly we open ourselves up to connection.
Let us now review the responses to question
#3: “In what ways do you feel connected with
your audience?” I divided the responses into
two categories: verbal/non-verbal feedback
(83%) and shared experiences (41%).
Under the category verbal/non-verbal feedback, respondents list getting questions (33%),
hearing friendly laughter (13%), making eye
contact, “wows,” smiles, etc. as ways they feel
connected: “When my sense of humor is well
received and creates a sense of comfort and
enjoyment by the audience. When people feel
comfortable enough to ask questions during
or after the program.”
Also, “It’s always the interaction—during
a live talk if possible and certainly the questions after the talk. Back 20 years ago I had
(Continues on page 26)
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Kacmar, 1998). When presenting or just going
experiences where I’ve stayed around talking
through life, be yourself and turn any anxious
with people after the show often for times
energy into excitement. Repeating a
longer than the talk itself. I’ve given
mantra (“I am excited to share my
astronomy texts away to interestspace knowledge today”) is a great
ed members of the audience, I’ve
way to help with this.
used telescopes with people
There is much more that can
and I even once taught a troop
be said to help people to look
of Girl Scouts how to use star
inward to create better plancharts, not just simple staretarium experiences, for the
finders.”
presenter and the guests, than
For the category shared
what is included in this article.
experiences, 23% of responI hope that sharing these experidents gave answers that I
ences of vulnerability, power, and
labeled as “togetherness in
connection helps in this endeavspace”: “We are all traveling this
or, and that it gives you the permisroad together. One planet,” “We
sion to feel vulnerable, the permission to
are all humans in a gigantic universe,”
feel powerful, and the permission to make
“We are earthlings exploring together, full of
connections in your world.
wonder about our universe,” “[W]e are joint
participants on our journey
References
through the universe.”
Anderson, C., & Berdahl, J.
Respondents also said that
“Staying vulnerable is a risk we have to take if we
L. (2002). The experience of
sharing similar interests and
want to experience connection.”
power: Examining the effects
backgrounds makes them
―Brené Brown, The Gifts of Imperfection:
of power on approach and inhifeel connected to their audibition tendencies. Journal of
ence: “Humanity has always
Let Go of Who You Think You’re Supposed
Personality and Social Psycholoused the night sky to ask big
to Be and Embrace Who You Are
gy, 83, 1362-1377.
questions. Not to mention
Brown, B. (2012a). Daring greatly:
the sky is the same over large
How the courage to be vulnerable
parts of the Earth. It trantransforms
the
way we live, love, parent, and
scends national boundaries, ethnic backOne respondent notes this: “I feel the most
lead. New York: Gotham Books.
grounds and petty differences.
connected with my audience at the end of the
Running the planetarium we have the
presentation when answering questions even Brown, B. (2012b). “Listening to shame.” TED.
March 2012. Lecture.
opportunity to show our visitors ‘the big
though it is one of the most nerve wracking
Gilovich,
T., Medvec, V. H., & Savitsky, K.
picture.’” This also includes more personal
portions of a show for me. This is because I
(2000). The spotlight effect in social judgshared experiences: “I became interested in
have the opportunity to discuss with the
ment: An egocentric bias in estimates
astronomy because of the planetarium, I see a
audience any additional information they
of the salience of one’s own actions and
reflection of myself whenever I see an excited
may want to know about what was seen in
appearance. Journal of Personality and Social
guest in the audience.”
the show or astronomy in general.”
Psychology, 78(2), 211-222.
Recognizing our vulnerabilities is valuConclusion and permissions
able, but be careful of the spotlight effect – the Gudykunst, W. B., & Nishida, T. (2001).
Anxiety, uncertainty, and perceived effecI created the survey on vulnerability,
feeling that people are paying more attentiveness of communication across relationpower, and connection because I am intertion to you than they actually are (Gilovich,
ships and cultures. International Journal of
ested in how people feel when presenting
Medvec, & Savitsky, 2000). Embrace and be
Intercultural Relations, 25, 55-71.
planetarium programs. Discussing and bringaware of your vulnerabilities but do not dwell
ing these feelings out of the dark planetaron what your audiences may, or more likely Haigh, J. (1994). Fear, Truth and Reality in
Making Presentations. Management Deciium seems important. We talk a lot about
may not, think of you.
sion, 32, 58-60.
developing live, interactive, and/or lasting
It is clear we value connections with our
presentations by using certain presentation
audiences, especially when we put ourselves Hamilton, C. (2008) [2005]. Communicating for Results, a Guide for Business and the
techniques, visuals, or activities; however,
through “nerve wracking portions” of
Professions (eighth edition). Belmont, CA:
we do not often discuss how our personality
programs to make lasting impressions. FurtherThomson Wadsworth.
and feelings play a large role in the creation
more, every survey respondent answered the
process.
question on connection. It seems that people Ligowski, M. (2018). My chaotic life: From a
failed exam to the immersive dome. PlaneLet’s look back on vulnerability. We saw
are comfortable connecting with others and
tarian. Vol 47 No 2.
above how vulnerability can be seen as
sharing those feelings or experiences.
courage; when we are vulnerable, we open
However, with 5-6% of respondents not Young, A. M., & Kacmar, K. M. (1998). ABCs of
the interview: The role of affective, behavourselves up to be seen by our audience. This
answering the first two questions on feelioral, and cognitive responses by applicants
elicits feelings of power. In turn, feelings of
ings of vulnerability and power, do people
in the employment interview. Internationpower can help people connect with others
feel truly comfortable with themselves? In
al Journal of Selection and Assessment, 6(4),
(Anderson & Berdahl, 2002). The willingness
order to connect, we need to be authentic.
211-221.
to be vulnerable, to reveal ourselves to our
Remind yourself that the audience does not
Thank you to Tiffany Stone Wolbrecht
audiences, shows our authentic selves and
want to see perfection, they want to see confiand
Shannon Schmoll for their comments on
opens up avenues for connection.
dence, which can stem from this authenticI
Connection begins with vulnerability.
ity (Gudykunst & Nishida, 2001; Young & early drafts of the article.		
26						

Planetarian				

Vol 47 No 3 - September 2018

Vol 47 No 3 - September 2018				

Planetarian		

27

All photos provided by authors.

It started life as a palace.
Now it is an example of astronomy
education for Russian schools to follow
Pavel Chebotarev, Igor Kolodkin,
Pavel Rabinovich, Nikita Samoylov,
Igor Tsarkov and Kirill Zavedenskiy
Secondary School №29
Podolsk, Moscow Oblast, Russia
Tsar’kov Igor Sergeevich
tsar@podastr.ru
Part 1. A fragment from the Book
of Genesis
A point of terrain with geographic coordinates 55.4° north latitude and 37.5° east longitude, where the Secondary School №29 is
located, is not noticeable on the map of the
Earth, except for the fact that a meridian separating the 2nd and the 3rd time zones crosses
it. As the school schedule is made for the 3rd
time zone, some smart students, living west
of the school, could easily justify themselves
being late for one hour.
The astro-space complex, and in particular
the planetarium, created in this school are the
results of a confluence of tragic circumstances
which hit Russia at the end of the last century
and were called the “dashing nineties” by
people. It was a difficult shift from socialism
to a normal human lifestyle for our people.
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Initially a Czechoslovakian (such a country
then existed on the map of Europe) architectural project that resembled a medieval palace
with towers, the structure had an observatory, because this building was aimed to become
a place of teenagers` scientific and technical
creativity (pictured above).
However, after 10 years of long-lasting
construction, in 2000 the building opened its
doors as the secondary school, because palaces
are of no longer interest in the country, which
tries not to die of hunger.
Nowadays the astro-space complex of the
School №29 (named after P.I. Zabrodin) is our
hallmark (Fig. 2), the pride
of pupils and teachers, Fig. 2
because the whole complex,
from the very first till the
last part, was designed and
built by pupils and teachers themselves. Today, after
15 years, we forgot about all
difficulties and problems
that arose during building
and we have a lot of plans
for further development of
our project. We don’t want
to dwell on what has been
Planetarian				

achieved, as the progress and human striving
for knowledge of the unexplored can not help
but continue.
Now we nostalgically recall how our
students were lined up like a chain from the
ground floor right up to the roof and were
passing bricks to each other, carrying water,
pouring concrete, painting walls, pulling electrical wires, and installing and debugging all
the equipment and learned how to work on it
while conducting first researches. They made
mistakes and celebrated victories. Funds for
construction were collected from everywhere
we could find, or more precisely, from the
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school team, parents, and sponsors.
The ones who built this complex have graduated from schools and universities long ago,
but they are still interested in the astronomical life of our school and take part in different research projects and astronomical events,
which we regularly hold. When the “day of
graduates” comes, they can’t miss a chance to
visit the planetarium and are always happy if
during their absence something new occurred.
So, what does this astro-space complex,
which was able to unite many different
people, instill in them love and respect for
science and for the work of scientists, look
like? This complex is a multi-purpose facility that can be used for teaching the school
course of astronomy, conducting elective
courses for students of other schools in the
city, presenting public lectures and excursions, and implementing research and project
works by students on various sections of
astronomy and astronautics.
The complex consists of the four parts:
•• digital planetarium used for education
and for the popularization of astronomical knowledge;
•• automatic observatory with two instruments, which are used for pupils’ research
and project practice;
•• space monitoring center for Earth
remote-sensing projects; and
•• space research labs, where students are
engaged in the creation and technical
equipping of space satellites.
According to the architects’ intention,
one of the towers of the “youth palace” was
supposed to have an observatory, but for the
basic school this was an obvious excess so
the tower was simply blocked with a conical
metal roof.

there has been a multimedia course of astronomy for the 11th grades of the school.
In 2003 an automated Schmidt-Cassegrain
Meade telescope with an 8-inch aperture was
presented to the one of physics and astronomy teacher of the school, namely to me, Igor
Tsarkov, one of the authors of this opus, for
my 50th anniversary. The present was given

Fig. 3

A strange dome ceiling
The ceiling in the tower was a strange dome
of hexagons, and in the center of the room
stood a black metal ball on a stand. The ball
was all in holes, through which the rays of
light from the lamp installed inside the ball
fell on the dome, creating a rather poor picture
of the starry sky. But even such an imperfect
dome attracted both students and teachers.
An idea about the construction of a fullfledged planetarium in school №29 had
become an echo of the great intentions of
city authorities in the plan for the perspective
development of the city.
This was the first incentive for the idea of
the school astronomical center that stuck in
the minds of several enthusiasts/dreamers. Of
course there was no money for planetarium
development, but the idea began to materialize without money.
The first telescope, TAL-2, appeared at the
school in 2001 and was just a random gift,
but there were people around this instrument
who were interested in it. Thus, since 2001

the planet at the time of its contact with the
disk of the sun, was simply swept away by the
crowd, almost along with the telescope.
The first real astronomical community
appeared at the school. We started to visit the
annual festivals of astronomy lovers “Astrofest” and still do it (Fig. 4). The date of the 9
June 2004 Venus transit we consider the date

Fig. 4

Fig. 5

by the school team, friends, and parents of the
students.1
Initially observations were made on the
narrow balcony of the planetarium tower (Fig.
3) and included the passage of Venus across the
sun’s disk. On 8 June 2004 almost the whole
school gathered, even though there was vacation. The first who shouted: “I see,” referring
to the atmosphere of Venus in the form of a
rainbow strip on the edge of the black disk of
1 I must say honestly, if intentions to “develop socialism” still were valid in our country, there would be
no chance even to dream of a foreign telescope, let
alone getting it to school. But by that time Russia
had already been accepted by the world community into the family of democratic countries, trade ties
quickly developed, and the country gained access to
modern high-tech equipment.
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of foundation of our astronomical society.
But making observations on the balcony
was simply inconvenient. The telescope had
to be carried back and forth, leading to the
idea of creating an observatory covered with
a movable dome that would allow observations at any time of the year.
By this time we already had the first digital
lunar and planetary imager camera, an electric
focuser, and a local school computer network.
This time we didn’t count on the help of
the authorities and adopted the “let’s go with
an outstretched hand” strategy. Parents with
children came to us and said that the family
council decided not to buy a bicycle, but to
give money to build an observatory instead.
The necessary equipment was found in
(Continues on next page)
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Fig. 6

the USA at the company Technical Innovations, a manufacturer of home-dome and prodome observatories. In order to buy it we had
to create a public organization, the Podolsk
Astronomical Club, which still exists today.
They ordered a project in the Podolsk institute, which was performed as charity. We
asked parents with engineering education for
help to build the dome, and they mounted
the equipment since to hire professionals was
impossible. One way or another, by the beginning of the academic year the observatory
with a site for observations was built (Fig. 5,
previous page).

Part 2: The second birth of the
astronomical complex
Two years of routine work for our observatory had begun. Step by step, new equipment
was acquired: a digital camera for deep-space
objects was launched, followed by a Coronado solar telescope with a narrow-band filter to
observe atmospheric phenomena on the sun
(Fig. 6).
While we learned to work with new tools,
we developed projects for the research activities of students. With the help of a school wi-fi
network, they learned how to transfer images
from the telescope in real time to any school
audience. Bright astronomical phenomena
were observed together by the inhabitants of
the city and members of the Podolsky Astronomical Club. But the further development of
our activities had slowed down.
This continued till 25 Steptember 2008. A
significant event happened in our school on that
day: an on-site meeting of the Physical Education Laboratory of the Institute of Content and
Methods of Education of the Russian Academy
of Education. The meeting was devoted to
the problem of school astronomical education, which was officially cancelled in Russian
schools on 1 September, 2008.
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Fig. 7 Lead author Tsar’kov Igor Sergeevich is in the center.

And it’s true, if we do not count the free
The arriving academics noticed the great
experience of School №29 in Podolsk, which hard labor for six months by three specific
had no analogs in Russia, in the organization people (among the authors of this article) who
are the creators of the planetarium (Fig. 7). We
of teaching astronomy on basis of an observachose an optimal scheme with one full HD
tory. So, our school became an experimental
projector that provides an acceptable quality
site of the Russian Academy of Education.
Having taken up the preparation of instruc- on the dome area of 57 m2. The sound is by
Microlab’s five-channel speaker system. The
tion and technical facilities for the course
of astronomy, we faced several unexpected spherical mirror was covered with silver at
the plant, which produces boilers for nuclear
difficulties. It turned out that we needed the
planetarium more than the observatory to power plants (again, as a charitable donation).
The opening of the planetarium was dediconduct this astronomy course. This is due to
the fact that astronomical observations, even
on the amateur level, are
rather complicated and
require certain qualifications, patience, luck, and
learning.
For the 11th grade
students
who
were
thinking about entering universities, learning
to work with telescope
was too late. But even
if you start learning the
sky through telescope at Fig. 8 The audience forgot about the eclipse.
an earlier age, the “alive”
cated to the day of the solar eclipse, the full
observations will become even more problemphase which could be observed only in China,
atic. So the conclusion was obvious: we need a
on 22 July 2009. That was not an accident nor
planetarium.
a mistake. Our discovery was called “AlternaRealizing the cost of building a planetarium
tive Solar Eclipse in Podolsk.” With the help
was supposed to make us to give up. But that
of the digital planetarium, we wanted to show
had not stopped us before. We were looking
how the solar eclipse would look like at differfor a solution. We can already say that the
ent points from our planet as the moon passed
creation of a digital planetarium with a sixmeter dome, two projectors for spherical and next to the sun without hitting its edges over
Podolsk. We then wanted to “fly” to the moon
flat projection, computers, air conditioning,
a spherical mirror, an electrician, and a lot of and see the solar eclipse from there, and then
other things cost us only 20 thousand dollars.
(Continues on page 32)
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“fly” to Venus and see how the Earth,
equipment was purchased with funds
moon, and sun were aligned in one
from a grant with the participation
line.
of sponsors Aquarius, Samsung, Intel,
All these possibilities and a lot of
EPSON, ScanEx, and Scientific Educaothers were provided with a digital
tion. But the process of construction
planetarium. But the invited scienwas still carried out by the students of
tific audience, among whom were
our school, because they are interested
astronomers from scientific institutes
and concerned.
and universities and employees of
Nowadays the L-band station (with
Moscow planetariums, was so interestthe support-rotary device with an
ed in this project and the unique facilantenna diameter of 1.2 m) is located
ities of the digital planetarium (which
on the school roof (Fig. 9). The receivwas a unique experience in Moscow at
ing device, server, and devices for
that time) that they forgot about the
Earth’s surface displaying are located
eclipse (Fig.8).
inside the room.
The software complex of the planeStudents receive and work with
tarium is based on the French program Fig. 9
images of the Earth from weather
Stellarium, which is freely available
satellites. They also use data from an
on the internet. With its help we can
automatic weather station, which is
observe the stars, the planets of our solar
installed on the roof as well. This equipment
Part 3. Quo vadis?
system, their natural satellites, and objects of
Today, after a ten-year absence, astrono- helps students to carry out projects of local
deep space.
my has returned to the Russian schools. It weather forecasts based on mathematical
Stellarium displays a realistic sky as we see is surprising, taking into account the state
models.
it without any equipment, but if we want, we encouragement of medieval obscurantism
In 2018, we plan to install a X-band ground
can zoom in and monitor any object; travel which spreads across our nation.
station for remote sensing for receiving and
to the future or to the past while accelerating,
It is unlikely that astronomy was returned working with more precise satellite informaslowing, or stopping time; move to any planet
to school because of government’s under- tion, which allows us to get images with a resoof the solar system or to its satellite; and to
standing of its importance for the theoretical lution of 1.5 m. It will significantly expand the
conduct observations from the object
range of projects, and will include
you have chosen.
the sphere of physics, biology, and
But the fact remains that we need to start ecology.
There also is the possibility of simulating atmospheric optical phenomThe ordinary configuration of
teaching children astronomy, at a new,
enon. For example, it is possible to
the station is designed to receive
practice-oriented level, explaining the
remove the Earth’s atmosphere, superand process information transmitimportant role of this
impose the equatorial grid, or beautifulted from artificial satellites Terra and
ly and unusually show the mythological
Aqua in the 8 GHz range with speeds
science for modern civilization.
images of the constellations.
up to 15 Mbit/s in a single channel.
With the help of the equipment, it
The development of the Astrois possible to obtain a pseudo-dimensional, foundation of cosmonautics (without which
space complex does not stop there. Taking
immersive image visualization. On the basis
humanity can no longer exist, neither indus- into account the importance of real astroof our digital planetarium, we learned how to try, agriculture and the army, nor weather nomical observations for project activities,
transform other formats, in particular fisheye, forecasts, television and navigation systems).
we have set the task to minimize the probwhich can be freely received from the interlems which arise when one uses the telescope:
But the fact remains that we need to start
net, into a spherical projection. These techni- teaching children astronomy, at a new, prac- climate, atmosphere, geography, social, and
cal possibilities now are generally available, tice-oriented level, explaining the important man-made. For this reason, in 2016, we won
but when we started these works, there were
another grant and started development in
role of this science for modern civilization.
enough difficulties.
Over the past years, School №29’s rating two directions:
In general, we believe that the capabili•• first, the creation of a remote observatohas increased significantly. We have learned
ties of Stellarium will not leave apathetic any to fundraise resources for the development
ry, which is controlled through the Interastronomer, either newcomer or professional.
net of Things2 from anywhere in the
of innovative technologies. Our performance
Thanks to the planetarium, acquaintance convinced the world’s leading manufacturers
world and allows one to conduct various
with the universe in the course “The World of educational equipment. The modern techastronomical research;
Around” in the primary school will be held
•• second, the development and launching
nosphere of our school includes a number of
at a qualitatively new level. At this age it is educational facilities for the project activities
of a mini telescope-satellite in near-Earth
difficult to get children interested in seeing
orbit.
of students, such as a nanolaboratory, a virtual
through a telescope, and such observations television studio, a biotechnology laboraThis approach will not only solve the
can lead to disappointment when compared tory, and a bioenergy complex working on above problems, but will also attract students
(Continues on page 34)
with book or internet pictures.
five renewable energy sources: a solar power
But this lack of a telescope is more than plant, a wind generator, a Kelvin heat pump, a
compensated for by a digital planetarium, biogenerator, and a solar accumulator.
2 The Internet of Things (IoT) is the network of
physical devices, vehicles, home appliances, and
which allows us to fix the children’s constant
Our school complex is called “Astro-space”
interest in astronomy and to develop into an
for a reason. In 2015, we launched a new project other items embedded with electronics, software,
sensors, actuators, and connectivity which enables
interest in further science and research activ- called “space monitoring center” to carry out
these things to exchange data. en.wikipedia.org/
ities in general.
student’s projects of Earth remote sensing. The
wiki/Internet_of_things
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from all over the world, including children
with disabilities, to astronomy classes. Today
we have already advanced far enough in
solving these tasks that initially seemed to be
completely insane.

Part 4. Instead of conclusion
I would like to tell a few words about the
project activities of our students in the astrospace direction. Actually, the highest achievement in terms of development of project
activities in astronomy and cosmonautics is
the project platform CosmOdis. This platform
unites students worldwide to the work on
projects in this field.
This project platform was evolved from the
educational course “The Colonization of the
Solar System,” which was developed in school
№29. This supplementary education program
is for the main school (grades 5-7), since the
age of children are 10-12 years old. At this age
children are motivated to learn astronomy
and space technologies at the highest level.
The step-by-step program The Colonization of the Solar System has evolved into
the project platform CosmOdis. For today,
CosmOdis festivals are held annually in different regions of the country (Fig. 10).
The idea of colonization of the planets and
satellites of the solar system has remained
in CosmOdis. Achieving this goal arises the
necessity for humanity to solve the most difficult tasks in all spheres of its life activity.
On Earth, many of these tasks did not even
arise due to a comfortable environment.
Hundreds of physical, chemical and biological parameters on Earth directed the evolution of life into those optimal for the current
conditions organisms during billions and
billions of years.
But the for other solar system planets conditions are not the same. We will be aliens there,
and the environment will be unfriendly and
even hostile for us. In those conditions, every
little thing will be significant for survival. We
must try to solve the problems that await us
in space while we are on Earth.
Moreover, the future colonists will face the
task of changing the habitat and adapting

Fig. 10

it to our forms of life and vice versa, obtaining new forms of life more suitable for local
conditions. And we should think about this
here and now.
That is why CosmOdis (also called Space
Odyssey 3.0) raises for the future scientists
and engineers the extraordinary tasks (that
did not even held in the sphere of science and
technology interests because of their absence
on the Earth) which will be solved for the first
time. It opens up great possibilities for the
creativity process. The project platform is the
instrument of creation the future engineering
elite of the country.
So, the Space Odyssey goes over from the
field of fantastic movies to the field of technical creativity, based on the most modern

scientific achievements of humanity.
You can learn more at cosmodis.ru/eng.
Students implement projects related to
the problems that future astronauts will face
in distant celestial objects: how to get there,
where to take energy, how to protect themselves from an unfriendly environment, how
to get food, how to move, what communication to develop, and more.
If we can create such Astro-space complex
in the School №29, it will become the environment that motivates students to gain knowledge. It will lead to the choice of technologies
as future profession of children. And this will
mean that we have fulfilled our mission!
Viam supervadet vadens.
I

(IPS Awards, continued from page 18)
Mark helped found the Australasian Planetarium Society (APS) in 1998, and served as
president and IPS affiliate representative from
2009-2012. He has served two terms as treasurer, a position he currently holds. He is a fellow
of the Queensland Academy of Arts and
Sciences. A regular presenter at APS conferences and contributor to the
APS blog, he has been a
contributor to Planetarian, the IPS journal.
He also is an avid traveler and has chased eclipses in Libya, Siberia, Chia,
Easter Island, and Cairns.

An avid astronomer from an early age, his
early career revolved around science writing
and educational science projects. During the
1970’s and 1980’s he covered various space
activities, including the Apollo Soyuz Test
Project, Viking 1 Mars launch, and the maiden
flight of the space shuttle Columbia.
Over the course of 30 years Mark wrote
extensively for The Courier-Mail in Brisbane
and produced numerous major teacher kits
and student materials on subjects ranging from
space exploration to ancient civilizations.
Other writing has been for various magazines,
including regular contributions for more than
a decade to Wildlife Australia Magazine. I

“We are at a point in history where a proper attention to space,
and especially near space, may be absolutely crucial in bringing the
world together.”
– Margaret Mead, American anthropologist
(Spacequotations.com)
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Ulteria - Derived from the word Ulterior,
meaning hidden or invisible.
Ulteria perfectly describes Astro-Tec seams
under projection conditions. All of Astro-Tec’s
seaming processes are virtually invisible under
projection, but none more so than the new
Ulteria Seam.

Unsurpassed Strength
Flush Horizontal and Vertical Seams
One Row of Rivets on Both Axes
No Shiny Edge Lines from Trimming
No Unsightly Gaps or Buckles
High Quality Installation
5 Axis CNC Precision Cut Panels
Larger panels than the competition resulting in less overall seams
Superior performance under the most advanced & brightest projection

Astro-tec.com
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Southern Skies:
Astronomy in the upside down

Stephen Case
Strickler Planetarium
Olivet Nazarene University, Illinois
scase@olivet.edu

Tiffany Stone Wolbrecht
Ward Beecher Planetarium
Youngstown State University, Ohio
tiffany.wolbrecht@gmail.com

Unique opportunity for
astronomy educators
Abstract: Stephen and Tiffany discuss their
experience with ACEAP, a U.S.-based National Science Foundation program that selects
astronomy educators to visit observatories
in Chile, where they undergo extensive training with the intention of bringing back their
experiences and knowledge to their communities. This is an account of the adventures
and unexpected lessons learned in science
communication, collaboration, and the
growing astronomy infrastructure in Chile.
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Tiffany
The Astronomy in Chile Education Ambassador Program, or ACEAP, provides an incredible opportunity for astronomy educators of
all backgrounds to travel to Chile and gain
firsthand knowledge of world-class observatories nestled in the Andes mountains. Supported by the National Science Foundation since
2015, ACEAP provides a pathway for collaboration and a once-in-a-lifetime experience
for science communicators. The 2018 ACEAP
cohort is composed of eight ambassadors
from the U.S. and one ambassador from Chile.
Planetarian				

Perhaps the most powerful aspect of the
ACEAP program is connecting a diverse group
of individuals who share a passion for astronomy education and outreach. Those of us in
the 2018 ACEAP cohort have strengths that
combine to create what seems like an endless
supply of fresh perspectives and ideas. Getting
to know the other ambassadors and exchanging stories taught me more about outreach
than I thought possible in our ten days together. Our experiences in Chile have bonded us
and our friendships grow as we continue
collaborating from our corners of the world.
This bond is shared among other ACEAP
cohorts and facilitates a fundamental purpose
Vol 47 No 3 - September 2018

Facing page, inset: The 2018 ACEAP team. From left: Stephen Case, Kyle Jeter, Tiffany
Wolbrecht, Moiya McTier, Samara Nagle (kneeling), Yasmín Catricheo, Nicolle
Zellner, Eileen Grzybowski, Shari Lifson, and John Goar. Photo by Ed Ting (ACEAP/
NSF). Background: The night sky over The Blanco 4-meter telescope at CTIO. Photo
by Tiffany Wolbrecht

of the ACEAP program—to spread the word about Chilean astronomy. This
requirement of the program is easy. Chile is a beautiful country rich in
culture and geologic wonders whose unique geography provides the clear,
dry weather and high elevations ideal for ground-based observatories.
Since the 1960s, Chile has been home to a growing astronomy infrastructure that today sits on the forefront of scientific discovery. In the next
decade, 70 percent of the world’s astronomical observing capacity will be
in Chile.
Clearly, Chile is a key player in the global pursuit of astronomy. What
was not apparent to me until visiting Chile, however, is the huge range of
specialized STEM jobs required to operate these observatories.

Pursuing astronomy through non-astronomy STEM fields
Stephen
When I teach astronomy, I’m less interested in providing students with
information about object and phenomena in space (which they can get
from books, videos, or Wikipedia) than I am in helping them understand
how we gain that knowledge. That’s a much larger question, and teaching
that helps students understand the scientific method as well as the story of
science as a human cultural endeavor. So when I teach astronomy, I enjoy
focusing on the stories of discovery (and failure) that have shaped the discipline.
In modern observational astronomy, the stories of observatories are central.
That was one of my primary reasons for wanting to participate in the ACEAP
program. I was interested in learning about the people and the science behind
the huge telescopes that bring us knowledge of, for instance, young planets
forming around distant stars. And in this respect, the ACEAP trip helped transform my own understanding of the stories of these instruments.
Take ALMA for instance, the Atacama Large Millimeter-submillimeter
Array. ALMA is the world’s most advanced radio telescope, a cluster of 66
radio antennas located on the Chajnantor Plateau about 5,050 meters (16,500
feet) above the Atacama Desert. We’ve all probably seen the incredible
images of proto-planetary disks from ALMA, showing concentric ring structures indicating young planets carving paths through dust. (The European
Southern Observatory’s Very Large Telescope—also in Chile—has recently
gone even further, taking the first direct image of a forming planet around
a young star.)
I should have known better, but in the back of my mind I still had an
assumption that observatories would be staffed and operated primarily by
astronomers. At ALMA, though, my eyes were opened to the huge range of
STEM fields at work making this kind of science possible.
During one of our days at the ALMA “low site” (still perched on the shoulders of the mountains at a significant 2,900 meters or 9,500 feet), we had a
round-table discussion with several of the technicians who maintain and
operate the ALMA equipment.
ALMA is like a city of STEM, with a staff of approximately one hundred
that work on the mountain in eight-day shifts. From software engineers to
electronics specialists, these professionals opened my eyes to the range of
disciplines and expertise necessary for the day-to-day pursuit of knowledge
at observatories. It’s not engineers designing the instruments and leaving
them to the astronomers; the engineers and a host of others remain essential
to maintaining and operating these incredibly complex systems.
This is something I want to communicate to my students from my experience: major research observatories are hubs for STEM careers beyond
(Continues on next page)
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From top: Antennas at the ALMA high site in the Atacama Desert in
Chile. Photo by Tiffany Wolbrecht (ACEAP/NSF). The protoplanetary
disk of HL Tauri. Photo by ALMA (ESO/NAOJ/NRAO). LSST construction site as of June 2018. Photo by LSST Project/NSF/AURA.
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Left: The southern skies over CTIO. Photo by Samara Nagle (ACEAP/NSF). Right: Tiffany taking fulldome photos at the ALMA high site, over
5050m (16,500 ft) above sea level. Photo by Steve Case (ACEAP/NSF)

astronomy. I have students who want to be
computer programmers or engineers and
don’t realize how these careers can contribute to the pursuit of astronomy in direct and
tangible ways. That’s an awareness I want to
bring home to them.
But the intersection of astronomy with
STEM, and in particular new disciplines such as
data processing and archiving, is going to take
a quantum leap forward with another major
observatory currently under construction in
Chile: the Large Synoptic Survey Telescope.
Unfortunately, severe weather made it
impossible for us to visit the LSST construction site on the summit of Cerro Pachon
(though we were able to view it from afar
on the neighboring Cerro Tololo). While we
didn’t visit LSST, we met with the educational outreach coordinator for the project in
Chile and learned quite a bit about the science
behind the instrument. I don’t think it’s too
much of an exaggeration to say that the LSST,
when it sees first light in 2020, will transform
observational astronomy and create entirely
new related disciplines.

LSST: Short exposures, wide field
Whereas most telescopes take deep images
of relatively small fields, the LSST, by contrast,
will take short exposures of wide fields of the
sky, creating what will be in effect a “movie”
of the entire night sky visible from its location, updated every three days. This coverage will reveal a host of transient events, from
potentially hazardous near-Earth objects to
supernovae.
Imagine receiving alerts pushed to your
phone as soon as a new asteroid, comet, or
supernova is spotted in the LSST data and then
being able to turn other telescopes on it to
track it in real time. Too often we think of the
universe as static, but LSST will prove, in its 10
year survey, that our universe is dynamic and
ever-changing.
Of course, doing this means being able to
process the enormous amount of data the LSST
will generate each night quickly and efficient38						

ly. This will open the door to a wide range of
new disciplines and specialties in astronomy:
programmers will need to develop the algorithms to handle, process, store, and recall this
vast amount of data.
The bright young programmer who could
one day transform our perceptions of the
universe may be sitting under your planetarium dome, hearing from you about the
LSST for the first time. This is another powerful example of the way that non-astronomy
fields are becoming important and feasible
career paths for contributing to astronomical
discovery.
Finally, the other piece of this trip that I
want to bring home is the impact that astronomy in Chile can have on Hispanic and
Latino students who visit our classrooms or
planetarium shows. Here in Kankakee, where
I often work with school groups inside and
outside our planetarium, we have a significant Hispanic population. Interacting with
these students, I often get the impression they
feel like their heritage or language are barriers to pursuing a career in the sciences. I think
showing them the work being done in Chile,
most often by people who look and speak
like they do, will be incredibly encouraging
and perhaps affirm or catalyze their desire to
pursue STEM fields including astronomy.
The educational outreach materials from
observatories like ALMA, LSST, and Gemini
South include interviews with engineers and
researchers in Spanish and will help facilitate
outreach to this demographic.

Astronomy in the upside down
Tiffany
After being selected as an ACEAP ambassador, I knew it was important to document
as many moments as possible during the
trip, including what was sure to be incredibly dark skies. Though my planetarium is
fortunate to have some decent camera equipment for fulldome and astrophotography, I
had zero experience behind a camera. That’s
where my journey with ACEAP really began,
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two months before we left for Chile, sitting at
my office computer, scouring the internet for
“What is a DSLR?”
Thanks to kind and patient colleagues, I
quickly learned camera basics like aperture
and exposure, ISO and white balance. I spent
every spare moment with our planetarium’s Canon 7D and came to enjoy the blend
of artistic expression and scientific problem
solving required to get the perfect shot. The
notoriously cloudy skies of Ohio coupled
with the usual busy tour season of May made
it nearly impossible to get any astrophotography field experience prior to Chile in June.
A few weeks before the trip I practiced
with the stars inside the planetarium, testing
different lenses and camera settings and very
quickly learning the value of a red headlamp.
Our first night of good skies in the Southern Hemisphere was at Alfa Aldea, a family-owned bed and breakfast and astrotourist
observatory in Vicuna, Chile. Surrounded by
vineyards and the omnipresent mountains, I
took my first night shot of the Milky Way.
Tim Spuck, director of Education and
Public Engagement at Associated Universities Inc. (AUI) and principal investigator of the
ACEAP program, cheered with me as I gazed at
the photo on the view screen. I felt as if I had
finally established a connection with everyone back home, allowing them to discover
the treasures of Chile along with me.
In recent years, many astrotourism observatories have sprouted up around Chile, providing a unique experience for their visitors. It
was at another of these venues far out in the
Atacama Desert where we met descendants of
the region’s indigenous people who were dedicated to preserving and sharing their culture,
including how they view the night sky. We
learned how the natives of the Atacama used
outdoor water basins as mirrors to look up.
We sat around a campfire late into the
night gazing up at the still magnificentlybright Milky Way listening to local lore about
animal shapes found in the dark dust regions.
(Continues on page 40)
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We learned about the Big and Little Llama,
their bodies formed from negative space but
their eyes from brilliantly bright stars. Specifically, Alpha and Beta Centari make the eyes
of the Big Llama and the two stars of Scorpius’s stinger form the eyes of the Little Llama.

Loving the Cerro Tololo skies
Though the nights spent at the base of the
mountains offered beautiful skies, the night
we spent on top of Cerro Tololo in the dorms
of Cerro Tololo Inter-American Observatory (CTIO) were the best skies many of us had
ever seen. Most of us stayed up into the early
hours of the morning taking photos, searching for deep sky objects, and dancing with our
shadows cast from the light of the Milky Way.
I particularly enjoyed my time with the
other ambassadors, sharing our knowledge
and thoughts with one another. Nicolle
Zellner, astrobiologist and astronomy professor at Albion College, showed me how to use
the Southern Cross to find the “fuzzy” globular cluster Omega Centauri. When observed
through binoculars, that fuzziness resolved
into a brilliant smatter of white hot stars that
never grew tiresome to view.
John Goar, high school astronomy teacher
and leader of an observing outreach program
at Washington state parks, shared his wealth
of knowledge of the night sky along with his
hand drawn star charts in which he logged the
time and place he first observed each object
during our trip. Among many objects, John
showed me the False Cross, an asterism near
the Southern Cross that is larger and belongs
to the Carina and Vela constellations.
We ACEAP ambassadors from the US
marveled at the constellations we already
knew with a fresh perspective and some
uncertainty. Was that Procyon? But it was
below and to the right of Sirius! Scorpius was
high in the sky and tail up, as if someone
were very carefully (or foolishly) picking him
up. Leo was high most of the night as well,
looking much less regal with his feet above
his head. The Big Dipper made a brief appearance at sunset, perspective giving it a massive
appearance on the horizon.

Prospects for the future
Stephen
ACEAP is an evolving program that now
has some history behind it (see another
ACEAP article in the September 2015 issue
of Planetarian). This is the fourth year of the
program, and there has now been a total of
44 ambassadors, including high school teachers, amateur observers, college professors, and
planetarium professionals—all unified in their
passion for communicating astronomy with a
wider audience.
The funding for the current iteration of
the program is now ended, but Tim Spuck is
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hopeful that NSF will fund a third two-year
cycle. My advice if this does come to pass for
colleagues in the planetarium community
is: apply! This is a transformative experience,
and I encourage everyone to pursue it.
There’s no “perfect fit” for the program, so
don’t worry if you don’t think your credentials make you an ideal candidate. It is open to
anyone—including students—who can show
that they are active and effective astronomy
educators.
And I promise that you will grow in this
capacity in unexpected ways. I certainly did
not consider myself an astrophotographer when I started on
this trip, but I learned enough to
take some wonderful shots of the
southern skies. And I had always
resisted being very active on social
media, but this trip made reaching
out through those avenues exciting and rewarding.
I would also encourage international colleagues to investigate (or perhaps instigate!) similar
programs. The observatories in
Chile are international partnerships, and a similar program for
the European Southern Observatory, for instance, that included the VLT and the construction
site of the ELT, would fill out a
Chilean “great observatories” tour.
(As it was, we were able to visit
ESO headquarters in Santiago but
did not see any of the telescopes.)
Astronomy is a unifying
endeavor, and outreach programs
like this that can cross international boundaries can help us as
educators exemplify and extend
this to our communities!

ACEAP: A model to follow
Finally, we might try to model something
similar in the international planetarium
community. Though we don’t necessarily run
large observatories, we are a community that
extends across both hemispheres. One of the
most formative aspects of the ACEAP experience was observing the southern skies for the
first time, as Tiffany outlined in her portion of
this article. Astronomy in the “upside down”
is something that many in our own communities still have never experienced.
What if there was a “hemisphere-exchange
program” between planetariums in the northern and southern hemispheres, perhaps something similar to the Weeks in Italy Program
and the exchange programs that have follow
from that, in which a northern and a southern
planetarian swapped domes for a brief period
of time? Besides strengthening our international connections, this would give both
Planetarian				

operators a chance to experience astronomy
in the upside down, as what is right-side up is
always someone else’s upside down!

Chile in Fulldome
Tiffany
A planetarium show about astronomy in Chile is in the early stages of production thanks to support from the NSF. With
an expected release date in 2020, the show
will be distributed freely to all planetariums
around the world and will be produced in
both English and Spanish. The show’s content

Top: A “mushroom farm” of smaller telescopes
at CTIO. Bottom: A vicuna, native to the
Atacama desert. Photos by Tiffany Wolbrecht
(ACEAP/NSF).

will focus on why observatories are built in
some of the most remote and exotic places
in the world, the exciting science they are
accomplishing in Chile, and the people with
diverse backgrounds and abilities that run
these complex facilities.
That final aspect of the show is what strikes
me most. When thinking about observatories,
the astronomer typically comes to mind first,
but there are a multitude of STEM jobs critical
to their operations. As Stephen has mentioned,
fFrom computer programmers to mechanical
engineers, a variety of people with specialized STEM skills make up the workforce at the
observatories in Chile and they are as much
responsible for the success of these facilities as
the astronomer.
(Continues on page 42)
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THE MOST IMMERSIVE SHOW IN THE UNIVERSE.
SUITABLE FOR ALL DOMES AND VR HMDS.
NOW AVAILABLE IN 8K STEREOSCOPIC 3D 60FPS.
WEARESTARS360.COM
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Get ready to help celebrate!

NASA turns 60; Apollo landing marks 50th
By Jeff Nee
NASA Museum Alliance
jnee@jpl.nasa.gov

Planetariums have always been a place to explore space science,
and we want to remind you that some big milestones are coming
up! Starting October 1, 2018, the National Aeronautics and Space
Administration is celebrating 60 years since it opened for business.
For the best multimedia to use both inside and outside your
dome, see the special NASA landing page at www.nasa.gov/60.
The landing page also has a concise
overview of the last six decades of NASA’s
work, and how it has benefited not just
the U.S., but all of humanity in areas such
as aeronautics, Earth science, technology, and, of course, spaceflight and space
science.
Starting October 11, 2018, with the
Apollo 7 launch anniversary, NASA
will celebrate 50 years since the Apollo
missions that put a dozen astronauts onto
the Moon, including the “one small step”
of Apollo 11 on July 20, 1969.
The NASA Museum Alliance has a growing library of
resources for you, including information, multimedia,
curriculum, and professional development for your staff/
volunteers. Members can access the resource library at
informal.jpl.nasa.gov/museum/apollo50.
Any member of your planetarium staff, including
docents, marketing, educators, exhibits, and more, are eligible for a

(Southern Skies, continued from page 40)
The discoveries of these observatories are
shaping how we view our universe, and it is
the hard work of a diverse team that make it a
reality. It is my hope that planetarium guests
will leave this show considering how their
talents (or those of their cousin’s or uncle’s)
might be used in the pursuit of understanding
the cosmos.
To have a comprehensive and lasting
impact, a website also will be developed and
released along with the show. The website
will provide a wealth of resources, including
curriculum guides, outreach activities, additional footage not in the show, and virtual
sessions with those featured in the planetarium show.
For an entire year after the show’s release,
a weekly live event will be broadcasted from
or linked to the website that will further
enrich the content in the fulldome show. The
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free account. For those who haven’t heard of the Alliance, you can
read more about us and register at informal.jpl.nasa.gov/museum/
About.
This is not just a celebration for NASA, but for all of humankind as
we continue to explore and to expand into the realm of space. Join
NASA to celebrate in whatever way you want. Engage students and
the public in these milestones, in the history, and more importantly,
in the future of space exploration. It’s easier than ever to participate:
•• Share an image on social media;
•• Put up a beautiful poster in your lobby;
•• Hand out a lithograph;
•• Embed a video on your website;
•• Host a professional development session;
•• Host an International Observe the Moon Night event;
•• Do a classroom moon activity; or
•• Throw a party with any/all of the above.
The 2017 eclipse showed that the public is hungry for science
education. One could have celebrated the eclipse almost anywhere,
yet people flocked to planetariums and science centers around the
world.
The NASA and Apollo anniversaries have the potential again to
bring together your local community to celebrate science. For any planetarium seeking to be that place for
your audiences, take advantage of
the high visibility of NASA’s celebrations to amplify your own
impact. If you need help or want to
share ideas, don’t hesitate to email
me at jnee@jpl.nasa.gov.
The Museum Alliance thanks
you for your constant efforts to
engage and inspire the next generation of explorers. Thank you for
reminding your audiences to look up. 		
I

(New IPS affiliate, continued from page 20)
website will also include a flat screen version
of the planetarium show, in English and
Spanish, for those who may not have planetariums or fulldome equipment.
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We have much work to do in Africa to
establish a healthy science communication
sector, emulating the gains hereof in the
developed world.
Professional development is foremost
on our minds. We cannot do it alone. IPS
2018 was been a profound educational and
humbling experience for me. I have made
new lasting friendships while in Toulouse. I’ve
received invitations to spend time in planetariums across the planet, from Boulder, Colorado to Bristol U.K, Heilbronn, Germany and
Kharkiv, Ukraine. People have offered their
guest rooms at home for accommodation.
Such is the unifying power of astronomy.
May the African Planetarium Association
flourish within the goodwill of the international planetarium community as we continue plans to apply for affiliate status.
I
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World-wide Solutions
AstroFX planetarium systems integrate with
your favorite dome projection systems and are
in use every day in over 300 locations around
the globe with products by Evans & Sutherland™,
Digitalis™, ZEISS™, Astro-tec™, Spitz™,
Konica Minolta™, GOTO™, and Sky-Skan™.
Complete CAD-based theater and exhibit design
Professional start-to-finish project management
Specially designed dome audio 5.1-7.1-3D spatialized
Leading-edge lighting systems, now version 5 RGBW
Full-featured full-HD presentation systems
Drag and drop graphic theater control systems
Easy to use distance learning systems
Compelling interactive exhibits
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Meet our new European sales and support agents Sonik Technologies, IS
From Jeff Bowen, Creative Director and President, Bowen Technovation:
"We selected Sonik after interviewing a number of firms and found them
impressively honest, knowledgeable and enthusiastic. They have fantastic
AV and IT knowledge and will represent us well in the planetarium and exhibit
project world. Our new home base at Perlan will serve as a highly advanced
demonstration site with an amazing array of modern exhibits and with the launch
of their new 15m state of the art domed theater on December 1."

Hlynur Friðriksson and Gunnar Möller

“We at Sonik, Iceland have been providing daily technical services for the
Perlan Museum in Iceland since the beginning of 2017. Throughout this work,
we have worked extensively with Bowen Technovation. From the beginning
there has been a growing interest from both sides in working further together
with planetarium and exhibit projects.
”In Perlan, we feel we have the perfect showcase for the customer to see first
hand what Bowen and Sonik have to offer in regards to complete design and
installtion soloutions for museums and planetariums.
“Perlan offers the experience of a 100-m-long ice cave, interactive glacier
exhibits, virtual aquarium, volcanoes, plate tectonics, earthquake, geothermal
and new 15m 8K planetarium.”
- CEO Gunnar Möller
Contact

info@sonik.is

www.bowentechnovation.com
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Data to Dome

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

Science & Data Visualization Task Force

Technical challenges for the visualization of massive data such as Gaia catalog
This issue’s Data to Dome is written by Reynald Arnerin, the winner
of the Adler-Mansfield Prize, awarded at the 2018 IPS Conference in

Toulouse. You can read more about the award on page 14.

Reynald Arnerin
RSA Cosmos
reynald.arnerin@rsacosmos.com

Abstract: Scientific data visualization in planetariums has gained
a growing interest in the past few years. As astronomical and simulation data are becoming more and more accessible, it is necessary to
present such content to the public. However, handling massive data in
real time application is really difficult in terms of data storage, performance, and relevance of displayed information.
We use the example of the Gaia catalog containing 1 billion stars to
show the technical challenges and explore some ideas to overcome
these.

Introduction
Showing scientific content in planetarium is important. It allows
laboratories to present observation results from space missions (e.g.,
Gaia, Juno) or astronomical simulation (e.g., GalMer). Scientific data
are more and more massive and abundant: pictures, topography data,
objects catalogs, or various structures (e.g., the Laniakea supercluster).
In terms of quantity of information, the upcoming Large Synoptic
Survey Telescope aims for 30 TB a night; the Sloan Digital Sky Survey
was only 116 TB in its lifetime (1998-2009) [1].
Astronomy has entered the big data era with all the benefits brought
by data mining, data visualization, etc. But these massive data are hard
to store, hard to manipulate, and hard to render in real time.

Limitations

1. Memory footprint
Massive data can occupy hundreds of gigabytes or terabytes. It
requires a huge amount of memory, and it is the first limitation that
makes it difficult to use these types of data as is (for example, Gaia Data
Release 2 is 588 GB).
Modern consumer computers equip 8GB of ultrafast graphical
memory (VRAM); 16 to 32GB of fast short term memory (RAM); and 2
to 4 TB of storage memory (hard drive)
Using more memory is quite the brute force solution and can
be really expensive for planetariums. Of course, a great part of data
published is not relevant for our purpose (error margins, very specific data). Hence this part can be ignored and can save us a lot of space. A
selection must be done before giving them to the planetariums.
Nevertheless, these data still occupy quite a lot memory. Even if
removing a great deal of unneeded data, it can still be too much to
process in real time.
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The image shows numbers of stars in different categories included in Gaia
DR2.–2018, ESA; image from thebytekitchen.com/2012/05/

For example, the Tycho-Gaia catalog, in a binary and filtered form,
was dozens of MB. We can expect Gaia DR2 to be dozens of GB, hence
cannot fit the VRAM at once.
2. Performance
Computational power is limited. Even if we could load the whole
content of the data, the CPU and GPU have a lot to do in 16ms (1/60
seconds). As a general rule of thumb, we try not to render more than a
dozen million primitives with the graphic card to maintain high frame
rate at high resolution.
This is even harder when data are dynamic (time or position related),
when special rendering is necessary (e.g., Point Spread Function, semitransparent layers, volumetric rendering) that causes fillrate problems
or too many draw calls. Running real time simulation on these data
(e.g., hydrodynamics, N-body simulation) can also be costly in terms of
computational power.
When rendering in real time, the performance bottleneck can be
found in several steps of the pipeline: CPU, GPU, and memory transfer speed.
3. Readability
Massive data can also be hard to show and can be quite tricky to
present clearly to the audience. Lots of data means lots of layers, lots of
text, and overexposed or saturated colors.
The data visualization field aims at tackling those challenges, but
additional computational power or metadata might also be needed to
overcome these situations.
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Example of unreadable star label display.
Image from SkyExplorer from RSA
Cosmos

Handling massive data in real time
According to Moore’s law on semiconductors [2], we can expect
more computational power and data storage capabilities in the future.
But this means frequent expensive hardware updates, while, at the
same time, astronomic data are also getting bigger and bigger.
Hardware limitations always have been the main challenge in real

Top: Memory transfer bottlenecks. 2012, thebytekitchen.com. Below: CPU
vs GPU, 2014, Embedded Computing Design. www.embedded-computing.com/embedded-computing-design/understand-the-mobile-graphicsprocessing-unit
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time rendering and a lot of tricks and optimization were developed to
address them.
1. Faster rendering
Many acceleration structures were developed to organize the data
in order to minimize unnecessary processing and memory fetches (i.e.,
lazy evaluation) and to make it efficient on the hardware it runs on
(e.g., mechanical hard drives, GPU).
Octrees, quadtrees, kd-tree, and bounding volume hierarchy enable
efficient culling. Using these techniques, we can ignore data that are
outside of the field of view, and/or too small or too faint to be seen
without any impact on the final image. Even though dome’s wide field
of view is not ideal to hide groups of data, it has a tremendous impact
on the computer performance and allows the system to stream data
efficiently on demand.
Another source of performances gain is parallel computing. With CPU
equipping 6 to 8 cores or the massively parallel architecture of GPUs,
we can exploit these resources for real time rendering. In fact, GPU is
especially good at processing large data and updating them every frame,
making shader programs often mandatory for our purposes.
Removing aliasing artifacts is a good opportunity to get rid of data.
Rather than using expensive anti-aliasing techniques, we can remove
data which are known to cause aliasing before they are rendered, thus
saving data fetching and processing. However this must be done carefully to avoid visual popping.
It requires some expertise to arrange the data and customize the
rendering engine. Other methods, such as lower frequency updates or
downsampled rendering, might be used in certain cases according to
the bottleneck location.
2. Illusion of data
When data are very massive, the visual impact in displaying the
exact values at the exact location is often overestimated. If you want
to show a forest, you don’t need to store every leaf. Of course our goal
is to display scientific data as accurately as possible, but it can be seen
that the visual impact of each data can be significantly different. For
example, the accuracy required for faint stars is far less critical than for
bright stars that form well-known patterns.
The purpose of procedural techniques is to replace high frequency
details with data produced on the fly. These data are not stored, hence
reducing the memory footprint and memory transfer, but they must
keep the same statistical properties as the original data to maintain
time and space consistency. This is a powerful tool for flyby sequences,
where data are needed for a short time only.
(Continues on page 52)
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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

A busy summer for festivals and meetings
Summer was a busy time for IMERSA-ites on the go. IMERSA members
attended various festivals and meetings, sponsoring official events and
judging in others. For example, Dan Neafus, CEO of IMERSA, participated in Nashville Film-Con, plugging in via Skype to share information
about fulldome and immersive shows and current production practices. IMERSA officers and board members will be scattering to a number
of such events throughout the year.

Jena Fulldome Festival
This well-regarded festival was held in Jena Germany May 23-26,
amazing and entertaining attendees for the twelfth year. Three full
days of insightful presentations and select fulldome programming
attracted an enthusiastic crowd of filmmakers, performers, and emerging student producers.
The Jena Fulldome festival featured 73 shows, from which the 2018
Janus FullDome Award winners were chosen. A full list of winners can
be found at: fulldome-festival.de/films-and-facts/awards and you can
read reviews of a selection of videos here: fulldome-festival.de/2018film-reviews
In particular, IMERSA-ites took some top awards, including Ryan
Wyatt (California Academy of Sciences), who won the Janus Director’s Award for Expedition Reef. We also congratulate Maciej Ligowski of Creative Planet, who won the Janus Astro Award for Explore, and
Rocco Helmchen and Johannes Kraas for their innovative animation
Dimensions—Once Upon our Reality, and Philippe Baylaucq and his team
in Montreal for their show Kyma, the Power of Waves. These all won
Director’s Awards.
Michael Gandham, Arcus Animation Studios, Tyne and Wear, UK
were also recognized with a Director’s Award for Star Maker, (based on
the 1937 book by Olaf Stapledon). In his film review, Micky Remann,
(Jena) said “Star Maker takes us on this journey … making it clear that
this is not your science
teacher explaining astronomical facts. It’s the
subjective mind’s eye that
is visiting these and other
inner worlds. Star Maker
offers strong and convincing arguments for the
expansion of the fulldome
medium towards metaphysical science fiction.”
Maren Kiessling presented excerpts from her
doctoral thesis Highlights
of the Fulldome History,
High Frame Rates of the
Future, featuring over
a century of progress in
Immersion technologies.
Jena Fulldome Festival JANUS award
winners (left to right) Ryan Wyatt, Rocco
Markus Schäfer shared
Helmchen, and Johannes Kraas. Courtesy
his highly successful “illusIMERSA/Dan Neafus.
trated immersive radio”
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play Die drei Fragezeichen. This popular German mystery series, which
attracted tens of thousands of visitors, demonstrates the potential of
adapting entertaining stories to the dome.
Dancing on the dome made a big impression this year with Janus
short film award winner Liminality (4Pi Productions, Coreo Cymru
Danceworx, Cardiff, UK), an experimental collaboration of cultures
and technology. In it, four dancers move from industrial landscapes to
coastal landscapes in South Wales, Delhi, and Goa.
Jena Planetarium Director Stefan Harnisch and his team made a
special effort to screen another dancing film called Carriberrie. It’s an
exhilarating and visceral documentary, highlighting dance, song, and
music in Aboriginal culture. Originally captured with an 8K Jaunt
camera as a VR 360 experience, this live-action 4K dome version was
introduced by Dominic Allen and Warik Lawrance (Melbourne),
demonstrating a fusion of VR and fulldome production possibilities.
Jena also encourages student filmmakers to participate, and each
year some of the most innovative offerings splash across the dome.
This year, the student winners were:
•• JANUS Student Award for Urban, by Nicolas Gebbe, University of
Art and Design, Offenbach, Germany
•• JANUS Student Award for Surroundings, by Barbara Rządzka, Planetarium Wenus, Zielona Góra, Poland
•• JANUS Audio Award for Hybris, by Camilo Giraldo Angel,
Carmen Gil Vrolijk, Universidad de los Andes/La Quinta del Lobo,
Bogotá, Colombia
•• JANUS Jury Award for Is Life a Simulation? by Mohammad Jaradat,
Bauhaus University, Weimar, Germany
Other films of note included:
Das Silberne Segel (Zeiss Planetarium Bochum) brings the mythical
music poem by Wolfram Eicke and Hans Niehaus to the dome; conceptualized, designed and animated by Tobias Wiethoff.
Planets 360, Modern (NSC Creative, National Space Centre, UK)
reviewed by Christian Theis, Mannheim. The Planets by Gustav Holst
is a piece of music familiar to dome folk. Of course, Holst was initially
less influenced by science than by astrological or mythological interpretation, which is also clearly expressed in the visualizations in the
show—at least in the “modern” version shown in Jena. The music was
recorded by the Philharmonia Orchestra.

IMERSA Day at Jena
The festivities at Jena included the first-ever IMERSA Day, held on
May 27. The aim was to promote international cooperation and increase
involvement in IMERSA with our European fulldome partners.
Facilitators Ryan Wyatt, Volkmar Schorcht, and Dan Neafus led
discussions about the development of standards in technology,
production, and distribution with a group of other leading international representatives from the fulldome community.

Carolyn Collins Petersen is an IMERSA board member and also serves as its
Communications Officer. She is CEO of Loch Ness Productions. Carolyn
can be reached at carolyn@imersa.org or carolyn@lochnessproductions.
com.
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It was agreed that this style of informal “meetup” was very beneficial for all involved and should continue at every opportunity in the
future. Plan to join us in Jena and Brno for IMERSA day next years

Fulldome Festival Brno

Throughout the rest of 2018, look for IMERSA board members and
officers at other events:
Carolyn Collins Petersen is set to attend the Science Media Awards
and Summit (SMASH) in Boston. She has been an active judge for that
gathering several times, helping select the best of science programming.
Michael Daut continues his active presence with the Giant Screen
Cinema Association as a board member of that organization and will
be at its fall meetup. He will also be attending Themed Entertainment
Association meeting, as well as the Association of Science-Technology
Centers this autumn. IMERSA has major ties will these and many other
organizations, providing members with
“cross-pollenization” across a range of
immersive production interests.

The second major festival of the summer took place in Brno, Czech
Republic. A total of 169 attendees at enjoyed 37 shows (14 hours of
programming) from 20 countries (Poland, Belarus, Japan, USA, France,
Germany, Ukraine, Chile, Australia, New Zealand, Russia, Greece,
Canada, China, Portugal, England, Spain, Mexico, Czech Republic and
Slovakia). Dan Neafus and Ryan
Wyatt represented IMERSA at this
event.
Festival visitors handed in voting
cards awarding each show from 0
IMERSA Organization News
to 5 points. They gave the highest
IMERSA itself is celebrating its tenth
score for the Audience Award of
birthday. Although IMERSA was started
4.8 points to the show Explore,
as a special interest “birds of a feather
produced by Maciej Ligowski of
group” at meetings beginning around
Creative Planet.
2002, its first official event was the offiThe international jury consisted
cial formation, which occurred during
of Thomas Kraupe, director of Planthe IPS 2008 meeting in Chicago. The
etarium Hamburg, the most visited
year 2018 has seen a continuation of
planetarium in Germany and in
IMERSA’s work on standards for visuals,
Europe; Yuri Kostenko, CEO of the
audio, with future emphasis on a host
Ukrainian company Front Pictures,
of other initiatives focused on stanwhich develops software and harddardizing festival judging and other
Maciej Ligowski joined the winners circle at both Jena and Brno, as
well as the IPS Festival. Also winning in Brno were Ryan Wyatt and
ware for digital planetariums; and
ideas.
Yuki Sato (for GOTO). Image courtesy IMERSA/Dan Neafus.
Jakub Rozehnal, director of Prague
In May, IMERSA welcomed Carolyn
Observatory and Planetarium.
Collins Petersen of Loch Ness ProducThey expressed their wish to award two prizes for Best Movie because
tions as its newest board member (see more on page 84). She also funcin both cases the shows were of exceptional quality. They were:
tions as IMERSA’s communications coordinator and is a founding
Expedition Reef, produced by Morrison Planetarium at the California
member of the group. She joins Michael Daut, Dan Neafus, and Ryan
Academy of Sciences, Ryan Wyatt, and Horizon: Beyond the Edge of the
Wyatt, and will serve a two-year term.
Visible Universe, produced by Masaaki Tanaka (GOTO, Inc.), and directMichael Daut maintains his status on the board but has left Evans &
ed by Hiromitsu Kohsaka.
Sutherland to take a new job at Mousetrappe Studios in Burbank, CaliLucia, the secret of the shooting stars (RSA Cosmos), won a Director’s fornia. He also serves on the board of the Giant Screen Cinema AssociAward. Finalists included Our Violent Planet by Fulldome Studio DN,
ation. Dan Neafus was named an IPS Fellow at the Toulouse meeting,
directed by Iryna Filipova; Robinson Girl by Brno Observatory and
partially in honor of his longtime membership in and support of the
Planetarium, directed by Petr Hloušek; and VOYAGER: Never-Ending
organization. Ryan Wyatt maintained a high profile at the IPS meeting,
Journey by UMA Vision, directed by Yuriy Gapon. A complete list of
participating in or offering talks in a record seven presentations.
winners can be seen at www.fulldomefestivalbrno.com.
One of the highlights of the festival was the inspirational work Expanding IMERSA’s talent pool
Moravia 360 from the Brno production team. Pavel Karas used a
IMERSA is currently forming an Advisory Council, consisting of
drone and a Panasonic GH5 camera to capture sweeping vistas of the active members with special expertise who will help the board with
Moravian countryside around Brno and then edited the panoramic specific tasks and initiatives throughout the year. In addition, an
shots into this beautiful travelogue. You can see the trailer at youtu.
IMERSA ambassador corps was announced at the last summit, made
be/2t6JD3GCYpE.
up of younger members who are actively participating in meetings
Another surprise from the Brno team was the unconventional Robin- with IMERSA affiliates ranging from the SAT events in Montreal to
son Girl, a sophisticated production featuring an entertaining actress DomeCon in Nashville.
in carefully-choreographed live action shots. Not to be missed is her
The new ambassadors are Monica Bolles, Jennifer Deafenbaugh, Ty
MTV-style musical interlude, delivered by a stranded astronaut as she Owen (COSI), Timmy Edens, and Ben Gondrez (Fort Collins Museum of
flees from a maniacal robot. This is the kind of wild experimental filmDiscovery). They are already making our fulldome and immersive presmaking that keeps us going to the festivals! Watch a trailer at youtu.be/ ence known at such events as the Macon Film Festival and the Audio
WrG5J5srcx0.
Engineering Society.

IPS and IMERSA

Save the Date

The biannual International Planetarium Society conference, held
in Toulouse, France, also hosted IMERSA-related presentations. These
included a session on running a planetarium like a business, conducted
by Matt Heenan (American Museum of Natural History) and a session
on current efforts toward show encryption technologies and other
standards, hosted by Ryan Wyatt. We will have more to announce on
those efforts later this year.

The next IMERSA Summit dates have been selected for February
2-6, 2019, at the Center of Science and Industry in Columbus, Ohio
More details about submissions, sessions, and other information can be
found at IMERSA.org.
Special thanks to Dan Neafus and Ryan Wyatt, Micky Remann, and
Christian Theis for their reporting on the Jena and Brno festivals. I
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From the Classdome
Jack L. Northrup
Sci-Tech Instructional Facilitator
Omaha, Nebraska USA
jlnorthrup@fbx.com

Go fly a kite - to study aerospace
If you have ever had someone tell you to “go fly a kite,” then this
edition is for you.
After IPS in Toulouse this summer I got a call from a teacher mentor
of mine who needed a little backup for her aviation and aerospace
summer camps. So, for four days, I was back in my role of middle school
teacher.
The students were with us from 8 to
11:30 a.m. and we timed it so that any
large scale build project would wrap up
around 11:15 so that we could have glue
dry overnight before testing the next
morning.

Foam flyer

After the paper airplane experiment, we had a commercial pilot
come and talk to the class about the career path she took to her current
job. We knew from previous conversations she started out in high
school learning to fly single-engine planes, so after her presentation the
last activity was focused on small planes.
The lesson we used was the McEagle
Styrofoam Glider www.grc.nasa.gov/
WWW/k-12/TRC/Aeronautics/GLIDER.
html. The instructions (and title) talk
about using styrofoam for the parts
of the plane, but we found a much
better and environmentally responsiUse the appropriate terms
ble option in using 110 pound cardstock.
The first day we opened with the
The students cut out three sets of the
students building a paper airplane (web
body parts and four set of the wings and
resources are very plentiful if you don’t
laminated them with white glue on a
remember how to fold one). They then
sheet of waxed paper (waxed/shiny side
were asked to throw it at a 50-cm diamtoward the parts) that could be folded
eter circle target we had hung about 4
over to cover the top. We set a textbook
m away at 1.5 m off the ground. After
on top to keep the parts nice and flat.
their throw, they had to document the
The next morning the books were
flight using appropriate terms such as it
removed and the parts were unwrapped.
Image source: www.grc.nasa.gov/WWW/K-12/airplane/Images/
pitched down, rolled left, or yawed to
It was now time to tape the parts togethrotations.gif
the right.
er using masking/painters tape to build
The students were then given the
the plane per the instructions. We did
opportunity to add a paper clip to the
experiments with a glued body plane
plane to correct for pitch balance issues and to shape the wings to and found it was harder to keep the body and parts from twisting as
address roll and yaw issues. The students repeated the throw to see if it dried, while hot glue proved to be too heavy if applied by students.
it flew true, again documenting using the appropriate terms. After 3
Once everything was balanced and flew straight, we started testing
throws most of the students were able to hit the target.
its flight range from a variety of launch heights. To keep the kids from
We then increased the difficulty by moving the throw line back climbing on chairs or ladders, we used the neighboring building’s fire
to 6 m, but otherwise leaving the target the same. It was interesting
escape balconies. The gliders were launched from ground, first, second,
seeing the students discover that their short flight corrections weren’t
and third floors, recording the distance travelled away from the base
working quite as well for a longer distance flight. They again were
of the building.
given the opportunity to make modifications.
Some of the students started to tag their gliders with the distances
Toward the end of that time block, the students were ready for
like nose cone art.
their planes final challenges. The final triple challenge was maximum
Once they had collected their data, they made a prediction of the
distance travelled, least deviation from a straight line, and precision expected distance when their plane was thrown from the fourth-floor
landing.
balcony. After the throw they found the difference between their
Maximum distance travelled was easy to set up and measure for the predicted and actual flights.
whole class. Least deviation from a straight line had the students line
When this lesson wrapped up, it was a nice transition to that day’s
up facing a 10 m line on the floor that they could use as a centerline for
speaker: a radar technician from the local Air Force base, who talked
their throws. The distance travelled and the distance off the line were about his career path and explained to the students how and what
recorded to use as tie breakers.
things show up on radar other than planes and storms. His description
The final challenge was the precision landing inside a hula-hoop of a massive mayfly hatching was both gross and informative.
taped flat to the floor 8 m from the throw line. Success was measured
by landing (not bouncing or skipping) the plane within the hoop.
High-altitude balloons
Jack L Northrup is an American Midwestern astronomy educator who loves
the dark skies from living in a flyover state.
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The afternoon of the second and most of the third day of the camp
focused on high-altitude balloon launch activities. The students
(Continues on page 52)
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ONE THOUSAND ONE

“My only wish is that we could go back to
that time and place and this time I would
live a little more in the moment rather
than being so darn busy reporting on it.”
Miles O’ Brien
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prepared small experiments that were
Time
Monday
Tuesday
Wednesday
Thursday
loaded into a styrofoam pod attached to a
8-9
a.m.
Paper
Airplanes
McEagle
Gliders
HAB
Launch
(retrieved
Kite
Construction
weather balloon.
during speaker)
The limitations were that the experiment
9:10-10:10 a.m.
Commercial Pilot
US Air Force
Aerospace Engineer
NOAA Weather
could not be larger than 10x10x10 cm and
Radar Tech
Forecaster
had to weigh less than 200 grams. We also
did not allow any animals or potentially
10:20-11:30 a.m. McEagle Gliders
High Altitude Balloon Examining HAB
Kite Flights
(HAB) Experiment
Experiments
explosive chemicals.
Most of the experiments ended up being
needed for some of the designs by going to our local garden center and
based in physical and material sciences, such as “will a magnet be
affected by exposure to the upper atmosphere” or “does a lettuce leaf getting bamboo tomato stakes. They were still pliable enough that
they could be bent for some of the designs.
dehydrate at high altitude.”
The students had fun with the names of the kites: Sled, Eddy, Bumble
The next morning the students, along with several college students,
Bee, Tadpole, Cub, Dingbat, Ladybug, Picnic Plate, Grocery Sack,
launched their balloons. They then used online tracking tools to
Fighter, S.E. Asian Children’s Kite, Japanese Children’s Kite, Hexagon
follow the flight through assent, rupture, decent, and recovery. When
Kite, and Box Kite.
the pod was returned, the students were able to complete their experiThe actual build time took less time than we expected because many
ments and compare the results with the controls on the ground.
of the students collaborated in holding parts for each other for cutting
and taping. The largest expense for the activity was the actual kite
Go fly a kite (for real this time)
string and holder for each student so that they could take their kites
We used “Kites in the Classroom” by Glenn Davison (American Kitefliers Association) kite.org/mdocs-posts/kites-in-the-classroom-english home to fly or make additional kites.
After they finished construction, the speaker of the day, a forecastas a textbook for the last day of the camp. The students were able to
er from the local office of NOAA (National Oceanic and Atmospheric
choose one of the ten designs presented in the book to build.
Administration), talked about reading weather maps yourself and not
We opened with some flying safety items and defined the flight area
simply relying on the local television weather person.
that we were going use as the school’s baseball, softball, and football
After his presentation we had the camp director be our third supervifields. This large area allowed us to spread people out so we wouldn’t
sor for the students and went out to test and fly the kites. I was glad to
tangle strings. These three venues also did not have overhead electrihave extra tape and bamboo skewers with me that were very useful in
cal lines or a lot of trees.
making “on the fly” repairs when the kids were testing their kites. The
Since we didn’t know exactly how many of each kite design the
hour and ten minutes on the fields was just about perfect for kids to get
students were going to build it made getting supplies very interesting.
their kits in the air and play with them.
We decided to order parts and supplies for each design as if half the
It was a fun experience and I hope that if you run summer camps to
camp had selected it, so for this camp it meant that we had supplies for
give some of these a try and tweak them to fit your needs. I’ve includ15 students per design.
Many of the designs called for tissue and wrapping paper, which our ed below a schedule at a glance that we gave the students so they
knew what was going on too for the camp.			
I
lead teacher had gathered over the year at Christmas and holiday sales.
We also had to get inventive when finding the longer pieces of bamboo

(Data to Dome, continued from page 47)
Fading between procedural content and
true data can be visually acceptable, so it can
“hold the fort” while true data are uploaded
and shown.
Merging primitives with low variance can
be an option too (i.e., level of detail optimizations). From a distance, a large field of stars
looks like a continuum and can be rendered
as a set of bigger particles or as a volumetric
model. Once again, low-detailed primitives
must keep the same statistical properties as
the high-detailed ones to ensure smooth transition between the two.

Conclusion
Hardware and algorithm advances are beneficial for the purpose of rendering massive
scientific data. But a strategy must be developed specifically for each set of data according to their relevance and their impact on the
screen.

Acknowledgments
The veRTIGE team: Frédéric Arénou, Fabrice
Neyret, Mikaël Lemercier, Yannick Boissel.
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2018 is the
Year of the Reef

www.iyor2018.org

An endangered reef,
a lunar riddle,
two ﬁsh on a mission!

The most watched planetarium program worldwide

www.softmachine.de
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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

Many education-focused activities at IPS 2018

IPS2018 in Toulouse, France, a very memorable conference, was
filled with education papers and workshops. Three sessions sponsored
by the Education Committee were a small part of that total. There were
two workshops beneath the dome and a panel of six papers providing
ideas of how to help people with special needs.
The variety and creativity of these programs demonstrates the
important role that planetariums play in education in many disciplines for different ages.
Alan Gould and Susan Button shared interactive live dome presenta-

pleased to have great audience interaction with questions and additional ideas. It is clear that there is strong interest in assisting planetarium learning for everyone.
An hour-long meeting of the IPS Education Committee also took
place, with more than half of the current 22 members present and a
number of others interested in the committee. I am happy that many
of the non-member attendees will become new committee members.
Those at this meeting have a great amount of experience with planetarium and astronomy education for different levels and they also
represent a diverse set of facilities. Each person described his or her
particular educational situation and interests, along with hopes of how
the Education Committee might focus work. I thank Kaoru Kimura
and Susan Button for taking notes. The following set of ideas were
emphasized:
•• Communication of sources of accurate,
useful activities on the IPS website.
•• Expanded communication of different
countries’ astronomy education standards.
•• Development of materials and resources for very young children; ways to develop
creative “aha” moments for them.
•• Live interactive programs, including LIPS.

tions of PASS programs on Cosmic Colors
and Stonehenge. Patty Seaton guided us in
writing poetry with music based on astronomical images.
Susan and Buck Batson gave a detailed
account of how they created a planetariLeft: The planet “Stewart,” one of many creative
um program on climate and biomes that
new worlds designed by his students is shown
by Jack Northrup, who presented on a detailed
filled a need at their high school, at the
interactive program. Center: Simonetta Ercoli
request of a teacher of environmental
describes her ideas for teaching constellations
science.
to seeing-impaired students. Right: David Hurd
Jack Northrup showed the steps taken
discussing one of his many Braille-print-on-plastic publications for seeing-impaired students. All
by middle- and high-school students to
photos by Jeanne Bishop.
construct a very diverse array of planets in
alien solar systems.
Descriptions should appear in the conference proceedings.
•• Understanding population diversity.
The Special Needs panel covered ideas for those who are sight- and
•• Best ways to address STEM needs, including college and commuhearing-impaired and those with autism spectrum disorder. Speakers
nity college.
were Simonetta Ercoli, David Hurd, Aase Roland Jacobson, Shaaron
•• Engaging scientists with students and public.
Leverment, Tom Kerss, and Michelle Wistisen.
Additional interests brought up by participants were:
David brought a full suitcase of his published Braille maps and books
•• Promoting astronomy with amateur groups.
for audience members, including topics of the moon, small objects in
•• Ideal presentation sequence of astronomy ideas for students prethe solar system, and eclipses. (David told us that he carried his clothes
school through college.
in a backpack to free up space for all the handouts!)
•• Understanding and applying procedures to use and promote
Each speaker offered valuable ideas for making the planetarium
spatial thinking.
experience understood, including by students or audience members
•• Cultural theater and the sky, including use of the planetarium as a
that have learning disabilities. After the six presentations, we were
virtual reality immersive classroom.
•• Cross-curriculum planetarium use, particularly at the high school
Jeanne Bishop is a past president of IPS and chairs the Education Commitlevel.
tee. She is retired from full-time planetariums work and teaching, but main•• Geography as a tool for education.
tains the position of Westlake Schools Planetarium director.
(Continues on page 68)
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Reach for the stars...
and beyond.
ZEISS powerdome IV

// INSPIRATION
MADE BY ZEISS

True Hybrid with brilliant stars and perfect renderings from a single source
ZEISS powerdome IV brings many new features to your star theater: an integrated planetarium for earthbound and extraterrestrial
astronomy with seamless transitions between optical and digital star fields (True Hybrid) | The universe from Earth via the solar
system and Milky Way galaxy to the very edge of the observable space | Stereo projection | 8k performance | 10 bit color depth for
smooth gradients | HEVC codec for efficient video renderings free of artifacts | All constellation figures, individually and in groups
without any mutual overlapping | Telescope function for deep-sky imagery applying Astronomy Visualization Metadata | Complete
image set of all Messier objects | Customizable polar lights, comets with gas and dust tails, and shooting stars with a great variety
of parameters for location, brightness, colors and appearance | Simulation of day and night with dusk and dawn coloring of sky and
panorama images | Customizable weather effects such as clouds, rain, fog, snow, rainbow, halos, air and light pollution effects |
Digital rights management to secure your productions | Remote service for quick help, and much more from the only company
serving planetariums for nearly a century.
www.zeiss.com/planetariums
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International News
Lars Petersen
DK-6630
Rødding, Jels, Denmark
lpsd@jels.dk

Dear fellow planetarians

Below you will find many best-practice examples of
how astronomy and space science can be communicated to the public through activities and special events
and how planetariums can join to make a larger impact.
Our domes are not only space theatres, but truly cultural centres in our communities. It is also very encouraging to see how new shows and new topics are hitting
the domes.
For this section I’m indebted to contributions from
Sumito Hirota, Miléne Windling, Ignacio Castro,
Michele Wistisen, John Hare, Bart Benjamin, Björn
Voss, Aase R. Jacobsen, Loris Ramponi, Alexis Delivorias, and Vadim Belov.
Let’s start this tour around the world around and in
the Pacific.

Japan Planetarium Association
JPA. Participants of the annual conference in Fukui. Cortesy of JPA.
The JPA annual conference was held in Fukui on 4-6
June. There were about 250 attendees from the entirety of Japan and even from overseas. In the business
meeting, new board members were approved and Takayo Hasegawa (Shiroi Cultural
Center Planetarium) was elected as new president. This conference was hosted by Fukui
City Museum of Astronomy “Seiren Planet.”
The next annual conference will be held at Fukuoka City Science Museum in June
2019. See also planetarium.jp/2018fukui_report/ for more information.

Society of French Speaking Planetaria
A brand-new planetarium has been put into service in Tahiti, the only French-speaking planetarium in the Pacific Ocean. The staff would like to share this beautiful story of
the Procience-Te Turu ‘Ihi Association, Papeete, Tahiti.
Since 2006, the team used to present night sky with the Cosmodyssey IV-RSA, a good
and faithful optomechanical projector. But at the end of February 2018, they received
their new gift, the Immersive Adventure portable planetarium with a digital system
consisting of a gamer-type computer, a Barco F22 video projector (1200 px) and a fisheye
objective. A really modern material!
But the pearl of the system, undeniably, remains the software SpaceCrafter Pro1,
completed with a presentation support software MasterPut. The sky simulation becomes
accurate and easy, and they do not want to stop anymore. The many scripts, photos, and
videos immediately give relief to the presentations and make the explanation of abstract
and complex phenomena easy.
Moving around space with Xbox, which demands a mastery that the young colleagues
acquire much faster, opens up possibilities whose imagination is the only limit. Under
the T 5.5 dome, the first effect is immediately striking: black sky and shining stars.
François Pedron came from SPICA (www.spica-ame.fr/index.php) to initiate a small team
to use this new system. The first public presentations took place during the month of May
and will have as main themes the awareness of the study of the sky (initiation to astronomy) and the sky in the Polynesian culture (myths and legends, ancestral navigation).
1 SpaceCrafter is an open source fisheye planetarium software; learn more at www.lss-planetariums.
info/spacecrafter/index.php?lang=fr&page=spacecrafter. MasterPut also is a product of LSS.
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APLF. Inside the planetarium at Papeete, Tahiti. Courtesy of Regis Plichart.
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APLF: One of the favorite booths at the IPS 2018 exhibition
hall was APLF, the Association of French-Speaking Planetariums. Planetarians came from every part of the country
to support the conference, and one evening brought with
them food that their city or region is know for. Magnifique!
From left: Stéphane Jean Christiaens, Fanny Musso, JeanYves Marchal, Natacha Toussaint, Didier Schreiner, and
Remus Petre Cîrstea. Photo by Sharon Shanks.

Association of Mexican Planetariums
The second production of Frutos Digitales, Mexica Arqueoastronomy, between space and time, is a popular science film funded by
CONACYT, the Mexico National Science and Technology Council. It
illustrates the important role played by celestial observation for the
evolution of pre-Hispanic cultures in Central Mexico, showing how
the Mexicas, the last people to arrive in Anahuac, inherited the calendar and astronomical knowledge of the previous cultures and applied
it to found their capital Tenochtitlán.
After the success of the first production, Arqueoastronomía Maya:
Observers of the Universe, that has been distributed to more than 180
planetariums from 40 countries, the challenge was to synthesize the
richness of the ancestral Aztec mythology
and cosmology, travelling through its colors,
shapes, and textures.
Immersive language,
music, and sound are
allowed to recreate an
atmosphere to look at
the sky with the eyes of
our ancestors. Some of
the archaeological sites
visible in the production
are the Templo Mayor,

AMPAC. A still image from Arqueoastronomia Mexica. Courtesy of Frutos
Digitales/Cozumel Planetarium. Guadalajara Planetarium under construction. Courtesy of Planetario Digitales.

Lars Petersen, PhD, is an astrophysicist and science communicator. From
1997-2016 he was director of Orion Planetarium, Denmark and is now
science communicator at Museum Sønderjylland. He is a fellow of IPS.
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Teotihuacan, Tula, and places that provide information to understand
the orientation of their constructions according to celestial bodies.
It is a 20-minute fulldome production in Spanish, Mandarin Chinese,
English, and Portuguese, with 5.1 surround sound. Its distribution
in Mexico to more than 30 planetariums will be free. The European
Southern Observatory (ESO), co-producer of this show, is in charge of
the international distribution.
The Guadalajara Planetarium, in the State of Jalisco, is currently
under construction and will have a seating capacity for 175. The main
system is a Digistar 6 of Evans & Sutherland with 3D reproduction
capacity in the whole dome. The configuration is six 4K high-brightness projectors and an 18-meter dome.
The planetarium will be complemented with exhibition halls and
didactic and demonstrative workshops focused on digital and interactive contents in subjects related to mathematics, physics, chemistry, biology, astronomy, and engineering. This area is close to 1,000 m2
(11,000 sq ft), including an area for temporary exhibitions. The planetarium of Guadalajara aims at promoting the interest of children and
young people in the appropriation of knowledge by means of technological and innovative tools. The planetarium is to be inaugurated at
the end of 2018.

Rocky Mountain Planetarium Association
On 9 June, the Bringham Young University-Idaho Planetarium
(lead by Stephen McNeil) hosted an AstroFest activity that was also
sponsored by the NASA Solar System Ambassador Program (Natalie
Macbeth). Families with kids from all age groups came to the University’s Provo campus to hear a presentation on the exciting things that
happened during the total solar eclipse of 2017, see planetarium shows,
visit the geology museum, view the sun through Lunt solar telescopes,
and participate in other amazing activities, including:
•• Sun spots and solar flares: Participants made a solar flare flip book
and were educated on the differences between the two phenomena;
•• Solar system art: Using black cardstock, participants used soft
pastel chalk to draw planets and stars using shadowing techniques;
•• UV bead bracelets: Kids made bracelets or zipper pulls with beads
that change color when UV rays hit them. Sunscreen was used to
demonstrate its effectiveness;
•• Engineering challenge: SWE (Society for Women Engineers) did a
“soft landing” engineering challenge. Using balloons, a cup, rubber
bands, and craft sticks, participants were challenged to create a
landing system that would protect an egg. This was meant to replicate the engineering challenge of the Mars Spirit Rover landing in
2004;
•• Construction of star charts;
•• Building paper rockets and launching them;
(Continues on next page)
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RMPA. Part of the fun at AstroFest at Bringham Young University:
Cassandra Beaumont and Shannon Blow (above) showing kids our
amazing sun; (top right) Emily Smith and Kyle Adams helping kids
understand the importance of balloons in studying our atmosphere;
and (bottom right) Sariah Mevs and Andrew Phipps teaching kids
how rockets work, and then launching them. All photos courtesy
of Stephen McNeil.

•• Lunar crater formation activity: Participants learned about the
surface of the moon and did an activity with a shallow pan of
flour covered with cocoa powder. They dropped various small
objects from different heights to simulate meteorites hitting and
forming craters;
•• Rocket launches with Estes Rockets: Participants learned how
rockets work and how they are used, with a launch afterwards;
•• High altitude balloons: The high-altitude balloon team explained
the valuable things we can learn with balloons, and then
launched several balloons with messages from the kids.
If the kids participated in enough of the educational activities, they
could earn an AstroFest badge. This was the very first AstroFest at BYU,
and it is estimated that over 500 parents and children attended. It was
a lot of fun, and a great outreach experience.

Southeastern Planetarium Association
In June, SEPA welcomed about 100 members to a joint SEPAWAC conference hosted by the Auto Zone Planetarium in Memphis,
Tennessee. The 4-day conference featured the usual fare of paper
sessions, panel discussions, workshops, vendor demos, and an afternoon to experience the renowned and iconic Beale Street.
At the business meeting, President Derek Demeter spoke of early
efforts for another U.S. national conference. Tentative plans call for
a 7-region conference to be held in the summer of 2023. Nashville’s
Sudekum planetarium has received provisional hosting approval.

SEPA. Shirley and
Jim Smith have
been awarded
emeritus status
of the association. Photo courtesy of John Hare.
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As a benefit of membership in
SEPA, members can set up their
own account for exchanging files
via Dropbox. This benefit includes
unlimited file exchange privileges and is available at no extra cost.
Information on setting up and
managing the Dropbox account
will be posted on the Website once
details have been worked out.
SEPA has appointed committees
to review and recommend by-law
changes as well as a committee
to establish a code of conduct.
Recommended changes will be
announced to and put to vote by
members sometime early in 2019.
Even-year
elections
were
conducted at this year’s conference. Liz Klimek was elected president-elect, Patsy Wilson was
re-elected as secretary-treasurer,
and John Hare was re-elected as IPS council representative. President
Derek Demeter will move to the office of past-president and James
Albury will move to the office of president; all changes are effective
1 January 2019.
Longtime SEPA members Jim and Shirley Smith were awarded
emeritus status. Jim’s planetarium memories date to the 1940s and the
couple’s long and varied involvement in bringing astronomy to the
public were responsible for this distinctive level of recognition.
SEPA will host its next conference at the Blue Cross Blue Shield
Planetarium of the South Carolina State Museum in Columbia, South
Carolina. June dates will be announced soon. Planetarium Director Liz
Klimek, and her husband Jack Dunn bring extensive organizational
experience to the 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.

Great Lakes Planetarium Association
Illinois. In May, Chicago’s Adler Planetarium hosted Our Planetary
Experiment, the fifth in their series of Kavli Fulldome Lectures. The
presenter was Dr. Dan Schrag, director of the Harvard University Center
for the Environment. In addition to over 250 attendees in Chicago, the
lecture was domecast to other planetaria and streamed online to VR
viewers using YouTube 360. In April and May, Adler also partnered with
the California Academy of Sciences for a pair of domecasts.
The Parkland College Board of Trustees, which oversees the William
M. Staerkel Planetarium, approved a measure to upgrade the planetarium from Digistar 4 to Digistar 6. The planetarium closed in August for
the conversion.
Peoria’s Dome Planetarium staff modified its daily star talk to
accompany the museum’s summer exhibition Mythic Creatures:
Dragons, Unicorns, and Mermaids. In June, the staff hosted a guided
walk through their Community Solar System scale model to the
planet Mars and back (about a three-mile round trip), two scout
sleepovers, and their first Geekfest.
Strickler Planetarium’s Director Stephen Case was selected as a 2018
Astronomy in Chile Educator Ambassador and traveled there in June.
(See more about adventure on page 36.) His book on astronomer Sir
John Herschel is now available from the University of Pittsburgh Press.
The Elgin School District U-46 Planetarium had a busy school year,
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including an open house for the city of Elgin’s historic building tour,
Continuing west, the Sidney Frohman Planetarium in Sandusky will
public and scout shows, and thousands of students for lessons.
soon be new from the dome down. Thanks to Sandusky City Schools
Indiana. The Evansville Museum hosted a moon watch in April. and the voters, the $1 million planetarium project will go forward this
Nearly one hundred people from southern Indiana and western
summer with a new dome by Astro-Tec, a Digitalis projector system,
Kentucky came out to see the crescent moon through telescopes
and Bowen technology.
provided by the local astronomy club, while their Koch Immersive
Farther west, 300 visitors celebrated planet Earth at the Appold
Theater presented two live shows.
Planetarium at a free event that director Laura Megeath called Love
Michigan. At the University of Michigan’s Planetarium in Ann
the Earth Day. The Appold Planetarium was awarded a 2018 Explore
Arbor, cove lights have been installed, speakers have been mounted,
Science: Earth & Space physical toolkit, which offers high-quality
and E&S has installed the projection system. The staff hopes to have hands-on activities that educate and engage audiences.
a partial opening in the spring of 2019 with full opening in the fall of
Turning south, at the Bowling Green State University Planetari2019.
um, Dr. Sheri Wells-Jensen from the
This past winter, the Delta College
English Department gave a lecture in
Planetarium in Bay City hosted a talk
the planetarium about how a hypoabout Michigan meteorites by Craig
thetical sightless civilization on an
Whitford from the Abrams Planetarexoplanet could develop a techium, which was especially significant
nology similar to ours and discovbecause of the Michigan fireball in
er the presence of a sun and moon.
January. Another special program by
Sheri herself is blind and provides an
Planetarium Manager Mike Murray,
example of how high-functioning a
titled Discover the Northern Lights,
sightless civilization could be.
drew record crowds.
And then turning southeast,
The Kalamazoo Valley Museum
STEM Works of East Central Ohio
featured Journey to Space this summer
in Newark opened a new SciDome
to look back at the space shuttle dra
planetarium in June. The 4K projecand ahead to the future. Also presenttion system resides in a 30-foot tilted
ed was their own program Treasures of
dome with 60 seats.
the Great Lakes.
Wisconsin/Minnesota. On 8
The Grand Rapids Public MuseJune, Dave DeRemer retired from
um’s Roger B. Chaffee Planetarium
the Charles Horwitz Planetarium in
participated in Statewide Astronomy
Waukesha after 40 years in the planNight in April, which saw over 230
etarium profession. In mid-May, the
visitors to the Veen Observatory. Star
Waukesha School Board voted to
lore historian Mary Stewart Adams
change the name of the planetarium
spoke on Star Stories from Michigan.
to the Horwitz - DeRemer Planetarium.
Their Concerts Under the Stars series
The Soref Planetarium in Milwauhas continued as well, with outstandkee debuted its newest production
ing attendance for all events. Finally,
The Solar System Show, which is geared
GRPM hosted Lt. Col. Nicole Aunapu
for and hosted by kids. The Soref is
Mann, a NASA astronaut who strives
also working on a new Halloween
to be the first woman to set foot on
show.
the moon.
The Southwest Minnesota State
The Abrams Planetarium at MichiUniversity Planetarium underwent
gan State University has been creating
GLPA. History on a plaque at the Sidney Frohman Planetarium in
a projector upgrade in May to a
new exhibits for their lobby. FreshSandusky, Ohio. The planetarium was constructed in the early years
new single projector laser phosphor
men worked during the semester to
of the explosion of science education funding in the United States.
system at 2.4K through Elumenati.
explore and research new exhibits
For historians, the acts that led to the construction are the Elementary and Secondary Education Act PL-89-10 Title III; Elementary and
The UW-Milwaukee Planetarithat specifically featured women and
Secondary Education Act PL-89-10 Title II; and National Defence
um has just completed a series of
underrepresented people in astrono(sic) Education Act PL-85-64 Title III. Photo by Sharon Shanks.
programs called Indigenous Voices:
my from ancient times to today.
Sharing the Night Sky to highlight
Ohio. Youngstown State Universithe six Native American nations of Wisconsin. This summer, their
ty’s Ward Beecher Planetarium has seen a boost in attendance this year.
With their new Sky-Skan Definiti 4K system running Dark Matter, they program Exoplanets and Ice-cream summarized our understanding of
are offering an entire month of new, fully live shows. Congratulations planets around other stars.
to Tiffany Stone Wolbrecht for being selected as a 2018 ACEAP AmbasSociety of German Speaking Planetaria
sador. Tiffany spent 11 days this summer in Chile. (See story on page
Bavaria. This year’s greatest highlight among the planetariums in
36.) YSU is also giving the planetarium’s lobby a much-needed facelift
Germany, Austria, and Switzerland was the opening on 26 April of
this summer.
ESO’s new planetarium, Supernova, located on its campus in the town
Moving northwest, the Nathan and Fannye Shafran Planetarium at
of Garching near Munich. It will serve as ESO’s visitor center and also
the Cleveland Museum of Natural History planned a major transforfeatures an exhibition space with fascinating representations of the
mation in late-May with the installation of two 4K digital projectors,
southern sky and its constellations.
new computers, and Evans & Sutherland’s Digistar 6 software. In addiThe building itself is modeled after a simulation of a binary star
tion, the museum is purchasing a 6-meter portable planetarium with
(Continues on next page)
Digistar Lite.
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GDP. Above: Participants of the GDP2018 conference. Courtesy of Planetarium Laupheim. Right: The Walther Bauersfeld prize was awarded to a group
of students from Augsburg. The prize was sponsored by Carl Zeiss AG and
presented by Zeiss’ representative Volkmar Schorcht (2nd from right).
Cortesy of Alex Reinders/Planetarium Laupheim.

system on the brink of sparking a Supernova Ia event. A detailed report
about this amazing new planetarium was already published in the
June 2018 issue of the Planetarian. GDP is very happy to count this new
planetarium among its members!
Baden-Württemberg. This year’s annual GDP conference was held
in the town of Laupheim in southern Germany 28-30 April. The planetarium in Laupheim and its observatory are run by an astronomy club,
who manages – without any fulltime employees – not only a successful planetarium offering a rich daily shows schedule, but also produces its own high-quality shows, among them The Dark Matter Mystery,
available free of charge and in many languages through ESO’s website,
www.eso.org.
About 120 participants met in the planetarium and two adjacent
school buildings for exchanges about such diverse topics as live show
concepts and VR content in the dome. Among the highlights was a
scientific talk presenting the latest results from ESA’s Gaia spacecraft,
which had been released just two days prior to the start of the conference; and a workshop to gather ideas for IPS’ upcoming centennial of
the planetarium project.
The closing ceremony included awarding of the GDP’s Walther
Bauersfeld prize for show concepts targeting youths and young adults
to a group of students from a school in nearby Augsburg. With all
these activities the conference was very successful, and GDP’s next
conference is already in preparation for May 2019 in Kiel in northern
Germany.
Hamburg. On 22 June, Hamburg Planetarium hosted the world’s
first presentation of Mirage3d’s new show Mars 1001. In the presence
of director Robin Sip, most of the actors, many local and international
dignitaries, and special guest John Armstrong, this premiere was a great
success and the show was very well received by more than 200 participants of the event.
Guest John Armstrong is Neil Armstrong’s oldest son, who appears in
the movie playing himself.
One interesting feature is that many planetarium directors from
different European countries, who were also present at the premiere,
appear as extras in the mission control scenes of the show. The show
is now being presented regularly in Hamburg and was shown at the
IPS2018 fulldome festival in Toulouse.
60						

Nordic Planetarium Association
More than 20 members from the Nordic and Baltic countries attended the IPS2018 Conference in Toulouse, and most of them joined in an
the informal NPA meeting to share information of activities across the
region.
Ralph Heinsohn talked about the Nordic Film Festival in Lübeck,
Germany later this year, where he is in charge of setting up a dome
showing fulldome productions, 360° video and interactive VR experiences from the Nordic and Baltic countries. In 2019 it is the 60th anniversary of the festival with the third mobile dome edition. Co-host for
these dome sessions will be NPA President Aase Roland Jacobsen. There
will be a celebration of the 100-year anniversary of the Baltic countries
Lithuania, Latvia, and Estonia as well as the 100-year anniversary of
Iceland with screenings of spectacular locations of these countries as
well as making-of-sessions.
The dome screenings are accompanied by food courts with specialties from the Baltic countries. You can get more information on this
festival by contacting Ralph at ralph.heinsohn@filmtage.luebeck.de.
As with previous astronomical events, Danish institutions joined
to communicate the lunar eclipse of 27 July on Facebook. Participants were Tycho Brahe Planetarium and Naturcenter Amager Strand
(Copenhagen), Kroppedal Museum (West of Copenhagen), Brorfelde
Observatorium (Tølløse), Science Museerne (Aarhus) and the natural
history museum at Gram Claypit (home of your humble editor). Thousands of Danes went out to admire the red moon on this evening in the
middle of the holiday season.
(Continues on page 62)
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4K laser projection for educational planetariums
affordable

compact

smart

higher resolution

brighter

smaller

The IQ 4K Laser delivers 4096 x 4096 resolution designed specifically for educational planetariums. Its unique
folded lens reduces the projector’s footprint to an amazingly compact 22 inches front-to-back. Now the smallest
planetariums can upgrade to 4K laser projection. Why settle for more expensive displays that don’t offer the
education features of SciDome?
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GDP planetariums share excitement
of German astronaut’s launch

Sergey Prokopyev

GDP. (top) The launch
of ISS Expedition 57 was
also watched by thousands more on a large
screen outside Planetarium Berlin. (below) Inside,
Astronaut
Samantha
Christoforetti and some
of the over 200 students
who watched the launch
of ISS Expedition 57 in
the dome. Courtesy of
Planetarium Berlin.

Alexander Gerst

S. Auñón-Chancellor

Berlin. On 6 June, German ESA Astronaut Alexander Gerst launched
to the ISS aboard a Soyuz rocket, together with his ISS Expedition 57
fellow astronauts Sergey Prokopyev (Russia) and Serena Auñón-Chancellor (USA). This event was highly publicized in Germany even before
the launch of the mission, and the launch itself was presented by ESA
in a live event hosted at Planetarium Berlin.
For the GDP planetariums, this was a first-of-its-kind event, as it was
not only a large international event that was transmitted on TV and
attracted thousands of members of the local public, but especially
because it was also live-transmitted to and presented by many other
planetariums in Germany, Austria, and Switzerland.
Planetarium Berlin carried out most of the work, together with ESA
preparing exhibits and activities in its outdoor spaces catering to a
large public audience, while also preparing and securing live transmissions on TV, the web, and especially to the other planetariums. GDP’s
thanks are due to Planetarium Berlin for this major effort.
ESA’s many prominent speakers, among them Italian astronaut Samantha Christoforetti, explained the mission to a fascinated audience mainly of school students in Planetarium Berlin’s dome
and counted down to the launch moment together with the many
hundred students.
At the same time, 14 planetariums received the video livestream
from Berlin and added another 2,000 participants under the 14 domes
to the success of this live event. While most planetariums received just
a video livestream and created their own fulldome visuals and explanations complementing the livestream, three planetariums presented
a direct domecast from Berlin, synchronizing their fulldome visuals
to those shown in Berlin and thus allowing their audiences to directly follow the explanations of astronaut Samantha Christoforetti and
ESA’s other speakers on the stage in Berlin.
The event was concluded by a Q&A session in which questions
from the audiences of all connected planetariums were answered by
ESA’s experts in Berlin. This was one of the most successful events that
GDP planetariums have held together so far, and one after which GDP
plans to model a number of future events involving ESA missions
I
and other science highlights.				

The next NPA conference will be held at Vitenfabrikken, the
Science Factory in Sandnes, Norway 6-8 September 2019. The
conference is for planetarium staff, technicians, vendors, science
centres, mediators, and teachers in astronomy and science, universities, observatories, students, and organisations.
Topics will include: learning with and without a dome, educations programs for students in space and astronomy, exchange of
ideas across disciplines, low cost projects using inexpensive materials, presentation of collaborative projects and much more. For more
information see www.jaermuseet.no/npaconference.

Italian Association of Planetaria
Since English language continues to be a barrier in some countries, like Italy, the Italian Association of Planetaria, Planit, is
promoting an original project calling for the preparation of short
audio comments, in different languages, for each issue of the IPS
journal Planetarian.
Italian colleagues have been involved in a very original way. A
text that describes this project has been read aloud in Italian by
Kevin Milani, winner of the 2018 Week in Italy, and published on
the IPS website, together with another Italian text devoted to the
62						

NPA. Members at the informal meeting during the IPS conference in Toulouse.
Courtesy of Micah Acinapura.
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IAP. Participants waiting for The Pole Star Hunt in Perugia’s main square.
Courtesy of Simonetta Ercoli.

scope. The winners were then awarded a star watch as a prize.
The Pages of Stars contest has a new prize offered by the Italian Association of Planetaria. The winner will receive a two-year membership
in IPS. The deadline is 31 December. Applicants are invited to prepare a
short audio recording (maximum 3-5 minutes) that can easily be shared
among planetarians using mp3-files.
Planetarian colleagues from around the world are invited to prepare
a short text in English concerning an astronomical and scientific
commentary, or classical Greek (or another culture’s) sky stories or an
original story (any kind of topic) with some astronomical details or
with an event that happen under the night sky. The text of the best
proposal will be published in Planetarian.
The winner will receive also a memory plate on the occasion of the
Day of Planetaria (each year in March). The complete rules are found at
www.ips-planetarium.org/page/pagesofstars.
Since 1993, October in Italy is the month when light pollution
become the object of a national interest. The amateur astronomer
union association and the association of planetaria promote together the National Day against Light Pollution. The 2018 event will be
on 6 October. During that day, Serafino Zani Observatory and Brescia
Science Museum will host the national conference of the Dark Sky
Association for the first time.

project Voices from the Dome also available on the website.
Despite the imperfect Italian pronunciation, the two audios demonstrate that anyone can collaborate and prepare an audio recording. The
meaning of this curious initiative is simple. For Kevin, it has been diffiEuropean/Mediterranean Planetarium Association
cult to speak in Italian, while for the Italian planetarians it will be easier
Greece. The Eugenides Planetarium in Athens participated in the
to share their memories from the dome or their reading of Planetarian
festive activities celebrating the opening of Athens 2018 World Book
speaking in their own language.
Capital with a public lecture by Marsha Ivins, an American NASA astroThe objective is also to involve colleagues from different countries
naut, on The History of Manned Space Flight.
to collaborate in the project in their own language.
Later the same day, visitors had the opportunity to enjoy the planDuring the IPS Conference in Toulouse, Planit members Emanuetarium’s 2017 digital production The Future in Space. After a short
ele Balboni and Marco Brusa (Infini.To), Walter Riva (Osservatorio del
introduction of the massive effort to “conquer” the moon, the show
Righi), Simonetta Ercoli (Starlight Association), Dario Tiveron (FDDB.
attempts to answer certain intriguing questions related to the future
org), and Loris Ramponi (Planit-Centro studi e Ricerche Serafino Zani),
of space exploration. Will we ever construct bases on the moon and
presented a variety of different papers: “The Gran Varietà of astronMars? How close is the first manned mission to the red planet? Will we
omy,” “Blind and visually impaired under the dome,” “Why not!,”
ever escape the confines of our solar system, or will interstellar travel
“Drawing the sky for a Planetarium, “A sky to touch and the Harmoremain in the realm of science fiction forever?
nies of the Planets,” “The ultimate Fulldome & Planetarium Databases,”
On 19 June, the planetarium celebrated the summer solstice with
and “I is for International.”
free screenings of Phantom of the Universe-The Hunt for Dark Matter,
StarLight, a Handy Planetarium Association, together with the Priori
showcasing the exploration of dark matter, from the Big Bang to galaxAssociation, organized a treasure hunt titled “The Pole Star Hunt”
ies to the Large Hadron Collider. The show was introduced to the audiduring an historical re-enactment of an event which took place in
ence by Dr. Antoni Georgakakis, senior researcher at the Institute for
Perugia in 1416.
Astronomy, Astrophysics, Space Applications and Remote Sensing of
It took place in the historic town centre, along what was originalthe National Observatory of Athens.
2
ly the decumanus, an east-west-oriented ancient Roman road which
The very successful event that attracted capacity crowds concludtoday links Perugia’s main square with the city’s only remaining medied
with an observation of the starry night with the telescopes of the
aeval watch-tower, today known as the Sciri Tower.
Hellenic Astronomy Union.
The activity was open to thirty
Finally, on 9-11 July, the Eugenpeople, who were divided into groups
ides
Foundation, the National Obserof three and completed a map of Ursa
vatory
of Athens, the Paris Centre for
Minor with stick-on stars on the front
Cosmological Physics, and the Hellenand a table with stick-on strips on the
ic Society on Relativity, Gravitation
back which contained the main inforand Cosmology brought together an
mation about each star.
exciting series of cosmology seminars
Participants collected stars at six
under the auspices of the Greek Minisplaces along the way, where they had
try of Education, Research, and Relito answer an astronomical question
gious Affairs, aimed for high school
with a key word in exchange for a star.
physics teachers from all over Greece.
The winner was the group who arrived
This program, Teaching the Universe,
first at the top of the tower, where
is the first ever in Greece.
everyone received a pole star sticker.
The seminars were taught by
When all the groups had reached the
experts
in their field, both from Greece
top, the organizers ran an observation
EMPA. The vocal ensemble Putokazi, performing under the planeand abroad, headed by George Smoot,
of the sky by naked eye and by teletarium dome. Courtesy of Rijeka Sport Ltd.
who won the 2006 Physics Nobel Prize
(Continues on next page)
2 See https://en.wikipedia.org/wiki/Decumanus_Maximus
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In June, RAC participated for the
(jointly with John Mather), for work on
second time in Fiumare, a regionthe Cosmic Background Explorer satelal festival for the sea, with several
lite that led to the “discovery of the
shows, and celebrated the Days of
black body form and anisotropy of the
Saint Vitus, patron saint of the city
cosmic microwave background radiaof Rijeka, with the show Dark Sky of
tion.”
Rijeka. The audience learned about
The seminars covered such topics
stars, constellations, planets and
as the standard model of cosmology,
other celestial objects adorning the
dark matter, dark energy, active galacnight sky above Rijeka in June, as
tic nuclei and black holes, theory and
well as about the general history of
detection of gravitational waves, and
astronomy in here.
the inflationary universe. With the
Finally, on 30 June, the planetarconclusion of the seminars, participant
ium joined Asteroid Day activities
teachers are required to write an 8-10
with the show Small Bodies of the
page review paper on selected cosmolSolar System.
ogy topics, under the supervision of the
distinguished scientists who lectured.
Russian Planetariums
The organizers received enthusiastic
Association
comments from the teachers, as well as
Barnual. The situation around the
valuable suggestions on how to improve
transfer of the building of the Barnaul
certain aspects of the program when it is
Planetarium to the Russian Orthorepeated in the future.
dox Church is beginning to stall. It
During the same event, two very
should be released by the end of the
exciting public lectures were schedyear, but the place for resettlement
uled. The first one, given at the amphiis still not selected. The planetarium
theater of the Eugenides Foundation,
was constructed in the Krestovozdviwas by George Smoot himself, who
zhenskaia Church in 19503.
narrated the exciting story of GravitaOnly two options are possible
tional Waves, Merging Black Holes and
for the development of events: The
Merging Neutron Stars. The second one
planetarium remains either to cease
was given in the historic building of the
work as of January 2019, or to find a
National Observatory of Athens, on the
compromise with the church. Such
hill of the Nymphs facing the PartheRPA. Top: Barnual Planetarium threatened to end operation in
a compromise—sessions interspersed
non, when Prof. Manolis Plionis, director
January. Courtesy of Pavel Torkhov. There was massive turnout to
the St. Petersburg Planetarium for the Night of Museums. Courtewith prayers in Bryansk—led to the
of the National Observatory of Athens,
sy of A. Baskakova.
disappearance of a model of the first
focused on the Foundations of the Stanartificial Earth satellite 20 years ago.
dard Cosmological Model.
Moscow. Moscow Planetarium and Yandex.Maps prepared a story
Croatia. In April, the Rijeka Astronomical Centre (RAC) participatabout places in the capital associated with the theme of the cosmos
ed for the ninth time in the national Science Festival in Croatia, a celefor the Day of Cosmonautics. A selection of 12 memorable places
bration dedicated to the discoveries that have made science so popular,
has been available at yandex.ru/maps since 9 April. The list includes
especially among the young. It also participated in the international
the Museum of Astronautics, the shuttle Buran, the station MarsDark Sky Week that week.
Tefo, the monument to Laika, and the apartment of Sergei Korolev.
During the first day (19 April), the Rijeka digital planetarium screened
The Moscow Planetarium prepared excursions in English for foreign
Losing the Dark, as well as the new show Astronomical Classrooms, hightourists during the soccer World Cup. Visitors were offered a view of
lighting the development of both planetariums and observatories
the classical museum and the starry sky on the dome, an interactive
through history.
excursion to the Lunarium Museum or the MAXI program, visiting all
On the second day of the event, Dean Skira, a multi award-winning
lighting designer, presented a public lecture on Light and Shadow, the museums of the planetarium and viewing the starry sky and film
in the 4D cinema.
focusing on the social and financial aspects of light pollution, both in
Free sightseeing tours lasting up to half an hour to the Historical
Croatia and worldwide; on the use of technology that may reduce light
Museum, Red Square, and the Pokrovsky Cathedral were organized for
pollution; and on the challenges we will face as we strive to save the
them besides this. Excursions were available in seven languages.
night sky.
On 21 April, RAC celebrated Earth Day with the Realm of Light digital
Novosibirsk. The Novosibirsk Planetarium held an event on Yuri’s
show, followed by the Touch the Moon music happening by Putokazi, Night for the third year on Cosmonautics Day, from 11 to 12 April. The
a vocal ensemble that performs choral singing in modern arrangements. significance of the feat of the first cosmonaut has long been known;
In May, during the International Day of Families, children particithe goal of Yury’s Night is to increase public interest in the study of
pated in the Safari through the Solar System drawing contest, during
outer space. Guests reflected on the vast expanses of the cosmos under
which they drew pictures relevant to the central theme of the event.
the starry sky of the dome to live music of the violin, harp, bassoon and
Children who presented their drawings received a free ticket for any
poems of Siberian poets, to the songs of the artists of the Novosibirsk
other show at the RAC planetarium during June, and then proceeded Academic Theater, and fragments of unshakable truths from Gagarin’s
to watch the show of the same name.
favorite book, The Little Prince.
For the entire summer period (from June to September), RAC providPerm. 12 April, the key date in the world of cosmonautics, was in the
ed for the numerous tourists visiting Rijeka with screenings of SEEING!
3 From the book Into the Cosmos: Space Exploration and Soviet Culture, edited
A Photon’s Journey Across Space, Time and Mind in English.
by James T. Andrews and Asif A. Siddiqi. University of Pittsburgh Press, 2011.
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Perm Planetarium marked by another new lecture titled Space Device
Radioastron, given by S. Nazarov, scientific employee of the Crimean
Astrophysical Observatory.
The planetarium celebrated its 50th anniversary on 12 June. A Space
Marathon, dedicated to the 295th anniversary of the city, lasted two
months and was completed on 12 June, the Day of Russia and the City Day.
Activities included quizzes and games: star guess, Earth in the illuminator, space travelers, space troopers, complimentarium to the planetarium, I want to be a cosmonaut, lessons of courage and meetings with
veterans of the strategic missile forces, launching models of rockets,
and a festive flash mob conquerors of distant worlds.
The planetarium became one of the winners of the 20th city competition, as it hosted district competitions and exhibitions of children’s
creative works. The Perm Society of Philatelists issued club postage
stamps. The premiere of a new program for the youngest (3+), How
Timosha flew on a rocket, was held, and a sold-out “The game of cheerful
and resources” also took place. The scientific and practical conference
titled Planetariums and wide representation: methods and innovations
was the culmination of the celebration.
St. Petersburg. The final lecture Black Holes from the series The
Rounds of Science was held on 2 June at the St. Petersburg Planetarium.
Scientists of different branches of science acquainted a wide audience
with actual scientific problems in this cycle.
The planetarium chose the theme Metamorphoses of the Universe
for the Night of Museums this year. As a tadpole turns into a frog or
a caterpillar into a butterfly, a cosmic luminaries surprise with their
metamorphoses. More than 6,000 people—a long queue—visited the
planetarium.
The new Planetarium No.1 in St. Petersburg is equipped with the
most powerful fulldome projection system of 200,000 lumens to date,
it having reached the design resolution of 10K. It has become the only
planetarium supporting this image quality. Currently, only three plan-
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RPA. Participants of the jubilee conference in Perm. Courtesy of A.
Kolesnikova.

etariums in the world are capable of giving an image resolution up to
8K. A unique projection system is based on NVIDIA Quadro graphics
and provides synchronous and seamless operation of 40 high-resolution projectors.
St. Petersburg-Novorossiysk. Six lecturers from different halls of
the St. Petersburg Planetarium stayed in the Novorossiysk Planetarium
24-29 April to share their experience with colleagues and to present a
holiday to southerners. They gave 59 lectures during the tour, astronomical in nature for the most part. But two programs, on bridges
and animals in the sculptures of St. Petersburg, were also presented.
The guests also brought a laboratory of entertaining experiments and
I
demonstrated optical illusions.				
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LIP Service
Karrie Berglund
Digitalis Education Solutions, Inc.
Bremerton, Washington 98337 USA
karrie@digitaliseducation.com

Inide and outside the dome: perfect for LIPS

It’s hard to believe that as I write this, it has already been about two
weeks since the end of the IPS conference in Toulouse, France. Merci
beaucoup to our fantastic hosts at la Cité de l’Espace for all of their
hard work! It is a beautiful facility, and we were made to feel very
welcome.
The theme of IPS 2018 seemed tailor made for the LIPS crowd, so
it was no surprise that many sessions and workshops addressed live
programming. Many of the workshops were led by regular LIPS
attendees, while others were presented by people whose names
were new to me. It is exciting to see the renewed emphasis on
professional development targeting live programs.
A browse through the conference program shows sessions,
workshops, or panel discussions on a wide range of topics
pertaining to live programs:
•• Ideas for building live programs
•• Using the real sky to complement planetarium programs
•• Activities for preschool audiences
•• Storytelling techniques
•• Using theater in live shows
•• Using current science in live programs
•• Activities and ideas for audiences with special needs
•• Multi-disciplinary live shows
•• Engaging kinesthetic learners
Unfortunately, my role as a sponsor meant that it was difficult for me to leave my booth to attend sessions, since the exhibit hall
remained open while sessions were taking place. However, I did find
time to participate in three sessions, and I helped lead one. All were
very valuable, and I wish I could have squeezed in more.

“To tell a story”
I attended a panel discussion titled “To Tell a Story.” The panel
was composed of four veteran LIPS attendees and presenters, Toshi
Komatsu (De Anza College/Fujitsu Planetarium), Patty Seaton (Howard
B. Owens Science Center Planetarium), April Whitt (Fernbank Science
Center/Jim Cherry Memorial Planetarium), and Keith Davis (University of Notre Dame/Digital Visualization Theater). The four presented
the concept of telling a story from different angles—how to organize a
story, performance of a story, etc. This was a wonderful way to create
a holistic overview of planetarium storytelling.
Another panel discussion was titled “Immersive Sound Works,” and
it was held in the larger fixed dome at la Cité de l’espace. This was led
by Charlie Morrow (Morrow Sound), with comments from Thomas
Kraupe (Planetarium Hamburg), Robin Sip (Mirage 3D), Patricia Reiff
(Rice University/Discovery Dome), Markus Schaefer (the content
dome GmbH), and Pierre Brand (Primetimestudio GmbH).
Use of audio is definitely a weak point for me, so this session was
especially thought-provoking. It featured demonstrations of a threedimensional sound system that had been temporarily installed in the
dome. There were audio segments without visuals emphasizing how
soundtracks can create ambiance and focus an audience’s attention on
different areas of the dome. The fulldome producer panelists discussed
how they think about audio tracks in their prerecorded programs. I
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walked away with several new ideas to consider about use of sound in
my own programs.
I had the pleasure of attending a workshop led by Dayna Thompson (Ball State University/Brown Planetarium), Mark SubbaRao (Adler
Planetarium), Ryan Wyatt (California Academy of Sciences/Morrison Planetarium), and Keith Davis titled “Data to Dome: How Do We
Make It Live and Interactive?” This same group demonstrated at LIPS
2017 on how they use current data in their programs, but the IPS 2018
Sample worksheet from the
workshop “Data
to Dome: How
Do We Make It
Live and Interactive?” Photo
by Dayna
Thompson.

session gave the audience the challenge of determining how to use
data in a live, interactive program.
We worked in small groups to choose a data set and then create an
outline of a show based on that data set. For example, what questions
would we ask the audience? How would we make a particular data
set relevant to their lives? What stories could we tell? What visuals
could we use to help tell the story? The hour-long workshop passed
very quickly, and I am now even more excited for the Data to Dome
workshop taking place on September 11, just before LIPS 2018.

Fostering future scientists
I co-led a workshop titled “Fostering Future Scientists in the Dome”
with Dayna Thompson and Sara Schultz (Minnesota State University
Moorhead Planetarium). We discussed the characteristics of scientists,
and then attendees worked in small groups to target a specific characteristic in a planetarium program. It was fun to see and hear the ideas
that resulted from this workshop.
Given my limited session time at IPS 2018, I asked members of the
LIPS Community to share their thoughts. Here is what they said:
Ryan Wyatt, who helped lead the Data to Dome workshop I
described above, wrote:
Some 36 IPS attendees showed up for an early-morning session the
night after the dance party to discuss “Live Presentation Strategies Using
Scientific Data” with LIPS alums. Dayna Thompson provoked thoughtful
discussion about how we tell stories with data, moving beyond informing
audiences to influence them—helping people understand concepts in order
to take action.
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Participants in the hour-long worktask for more focus on this question and thinking more
shop teamed up to choose datasets, to
directly on the question “must the learner watch the real
consider audience needs in making
night sky? Why?” I appreciate the presenters, April Whitt,
sense of data, and to develop strategies
Martin Ratcliffe, and Anna Arnadottir.
for helping interact with data. AudiApril Whitt also commented on the above session:
ence responses collected after the workKaoru’s session “Need Real Sky?” was a good one. Her
shop will be integrated into the published
description of how to use iCAM was excellent. Martin’s
paper in the IPS proceedings.
presentation about the short course he teaches for students
(NOTE: The 14 data sheets collectto learn astrophotography was likewise excellent. Anna
ed during the workshop are available
got her computer working to show us the remote telescope
as a single document on the Past LIPS
uses she shared.
webpage:
lipsymposium.org/LIPS/
Several people inquired about the International Observe
node/48)
the Moon night images I shared. Fernbank Science Center
Jeff Marchant of the University of
sponsored a photography contest for the general public to
Notre Dame QuarkNet Center wrote:
take pictures of the full moon with a person in the shot, a
The Notre Dame QuarkNet Center
creative activity.
brought three students to present at IPS
Alan Gould of the Lawrence Hall of Science wrote:
in Toulouse, France. These are the very
IPS 2018 Toulouse was right up there with some of the
The University of Notre Dame QuarkNet
same (then high school students) that
best IPS conferences. A lot of great networking happened
Center students who attended IPS 2018.: Left
presented at LIPS 2017 in Ball State. Their
and some that related to my poster paper that announced
to right Julian Meyer (Marian High School),
presentation was on how they made
the establishment of a clearinghouse for live presenter
Fiona Hughes (John Adams High School) and
Rose Kelly (St. Joseph High School). They will
the QuarkNet show on particle physics
audience participation activities on the IPS website (www.
be attending Notre Dame, Purdue and UCLA
and the CMS detector at CERN’s Large
ips-planetarium.org/lips).
respectively in the fall. Photo by Jeff Marghant.
Hadron Collider interactive.
People who have audience activities appropriate for
Their talk at IPS was very well
planetariums that they are willing to share broadly can
received. …They all now love the planetarium world and I expect they will send me (adgould@comcast.net), either the activity write-up or, better still,
continue with a passion for it throughout their academic years and beyond.
a link to the activity write-up that they have put online on their own site. I
Kaoru Kimura of the Japan Science Foundation wrote:
would need the activity title, link (if available), and a 2-3 sentence descripWe held a workshop “Need real night sky? LIPS2-Live Interactive Presention of what the activity is all about.
tation Style” to exchange opinions with participants about the “real sky”
If you didn’t attend IPS 2018 but, after reading this column wish you
in astronomy education. How do we get people pay more attention to the
did, save the dates for IPS 2020: It will take place in Edmonton, Alberta,
night sky? How do people analyze real data images, how do they understand
Canada from June 18-25. There will be an all-day Mini LIPS workshop
astronomical phenomenon? How do you offer a program of that purpose?
that will take place right before or right after the conference, so IPS
We introduced four examples, including remote observation using the
attendees will be able to easily add that day to their travels.
time difference and the result how people related night sky observation to
As you may be aware, LIPS 2018 is coming up quickly! Our host is the
Web content.
Willard Smith Planetarium at Seattle’s Pacific Science Center. LIPS days
The reflection point was not able to discuss deeply like LIPS-style at the
are Wednesday–Friday, September 12-4. There is an optional add-on
time. In the next time, for that purpose, we would give our participants the Data to Dome Day on Tuesday, September 11. My December column
will cover LIPS 2018.
As always, I invite your comments, questions, and feedback: Karrie@
Karrie Berglund is the director of education for Digitalis Education Solutions, Inc. and leads the Vision 2020 initiative on professional developDigitalisEducation.com. You can also email me about joining the Live
ment. She is a former director of the Willard Smith Planetarium at Pacific
Interactive Planetarium Symposium Facebook or Google groups. I look
Science Center in Seattle, Washington, USA.
forward to hearing from you! 				
I

(Seeking What Works, continued from page 54)
••
••
••
••

Cross connections in and out of the planetarium.
Live versus recorded programs for college undergraduates.
Graphic representation of different astronomy concepts.
Ways to prevent teachers from introducing the planetarium as a
“scary” place and communicating that to their students.
On the IPS website, Under Education Resources, there is a new
section, “Standards for astronomy education around the world,” which
provides links to pdf versions of articles on standards from Italy, Japan,
and Czech Republic previously published in “Seeking What Works”
in past Planetarian issues. We hope to add to this list soon, along with
publication in Planetarian, with information from Germany, Sweden,
and New Zealand. We welcome other IPS members to submit their
country’s astronomy education standards.
The Committee is working on ways to enhance the activity information on the web pages, including adding full activities that have
been judged to have accurate and appropriate information.
In the March 2018 issue of Planetarian, we discussed ways that some
planetariums are adapting fulldome shows for school classes. At the
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IPS Fulldome Festival that preceded the main IPS conference, I viewed
most of the 43 submitted programs, a mind-boggling experience.
As much as I enjoyed the fulldome festival shows and thought many
were excellent, I was unhappy to observe some inaccurate dome representations. I believe that accuracy in any planetarium program is very
important. (See “Seeking What Works” from December 2015.)
One program shown in the fulldome festival and again at the highaltitude planetarium of Pic du Midi, was about the Pic du Midi Observatory. About 30 IPS conference participants traveled into the Pyrenees
and rode the gondola up the mountain to experience beautiful views,
sunset, and early evening with planets and stars.
At our committee meeting, Derek Demeter spoke about the value of
using the dome educationally for immersive field trips. The trip to Pic
du Midi exemplified this value. The program about the observatory
provides an immersive field trip; providing an opportunity for an audience “to feel like one is there” is a very valuable contribution that the
fulldome planetarium show can make. 			
I

Planetarian				

Vol 47 No 3 - September 2018

7

Vol 47 No 3 - September 2018				

Planetarian		

69

Outside Space

Planetarium Design and Operations Committee

Tim Barry
Architect
Austin, Texas USA
+1 512-987-3858
ktimothybarry@icloud.com

Time to make the tough decisions
Decision-making
First, let me say thank you so much to the Toulouse team for a
fantastique IPS! Merci beaucoup! There, in one of our design workshops when we talked about outside space quantities, it was great
to have a real rocket outside to help us visualize the question: how
much space does an Ariane 5 need? Correct answers ranged from
22,9 m2, to 3.000 m3, to all of outer space!
Thank you also to everyone who participated in our design workshops, including: Coco, M-Man, René, Marie, François, Jacques, Louis,
Edith, Victor, Simone, Charles-Édouard, and all the teams! Please

check the IPS website and Toulouse proceedings for more photos
and workshops examples. If you have images to share, please send
them to us and we will post those too!
As Coco will tell you, leading a group of people through a decision-making process can be fun—if everyone is prepared.
This article is the last installment of the design brief step in the
architectural process; the design of the building is the next step. But
before beginning design, agreement and consensus on the brief is
needed among the whole team: board, donors, management, staff,
and community. So, to conclude the design brief, one last workshop!

to prepare for your decision workshop. It is important that you edit
and add your specific questions and decisions to this list. Ideally, you
The initial step of the whole building process, the design brief,
should send it in advance to workshop participants so they are well
concludes with the most critical task in one last workshop: decision-making. As you will recall, the objective of the design brief is to prepared. Afterwards, the checklist can serve as your summary for a
figure out what you need in your planetarium first, and then start the written report which documents all the design brief work and decidrawing process, saving you time, money, and stress. To review, the sions made. The checklist is also available digitally on the IPS website:
http://www.ips-planetarium.org/?page=2017DesignGuide.
four tasks in the design brief are:
•• Vision + Goals
In next Planetarian installment
•• Analysis + Concepts
For your project to build your new planetarium, this article
•• Feasibility Test
concludes
the design brief step in the architectural and construc•• Decision Summary
tion process. To review, the steps for whole process are: Design Brief,
When you have reached this point in the process, hopefully your
leaders and decision makers have been clearly identified. In this work- Design, Construction Documents, Construction, and Installation.
shop, you will focus your board or committee on confirming and Then finally, you get to move in, and start your operations! Future
Planetarian articles and resources on the IPS website will cover all
approving the critical elements and questions of the project:
these steps and provide you with tools to help you manage this design
•• What should your new planetarium be?
process. In the December 2018 issue, we jump into Master Planning,
•• What programs will you offer?
an important initial task in design for both the long and short term
•• What technologies will you apply?
success of your new planetarium.
			
I
•• How big it will be?
•• When it will be completed?
•• How much it will cost?
•• Do your investors have adequate
funds?
If everything is in balance, congratulations! If not, welcome to the 99% of projects
that need to go much deeper into decisionmaking:
•• Which elements are top priority?
•• Is a more economical quality level an
option?
•• Would you consider phasing?
Also at this point in the process, your
team will have completed their analyses and recommendations, so your architects, engineers, QS’s, GC’s, and consultants
should attend the workshop to support the
decision making. They will also guide you
into the next step in design.
Oded Kindermann makes a point at the easel during one of the design workshops at IPS 2018 in Toulouse.
Please use the Decision Summary CheckPhoto by conference photographer Natalia Lagueny.
list on the next page as a starting point

Decision summary
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Design concepts
For the design of your new planetarium, here are more diagrams to help you
visualize and describe possible design concepts. Please use them in any way to
help your project. And if you have cool ideas or images, please send them to us to
share with all the IPS community. The whole set of diagrams are posted on the
IPS website here: http://www.ips-planetarium.org/?page=2017DesignGuide
These design concepts consider several major spaces often included in planetarium buildings, or perhaps which should be included.
•• What spaces will provide a great customer experience?
•• Will there be a transition space, especially for light level adjustment for the
human eye?
•• Should we have complementary spaces for classes, labs or exhibits?
•• Have you ensured that you have adequate planetarium support space?
If you are making decisions, or prioritizing concepts, don’t forget that half
the space is hidden: behind the scenes, under the floor, above the dome. That’s
where you have the projectors, speakers, restrooms, and air conditioning. Design
concept diagrams can help you visual all the pieces of the design puzzle.

CHECKLIST: Design Brief: Design Concepts
As your team has completed your earlier design brief workshops, you will
have developed your own sets of goals and design concepts and tested the feasibility of your project’s space, budget, and schedule. You should use any previously-created checklists, diagrams, schedules, or lists to help communicate the
decisions to be reviewed and approved.
Here are some typical project examples to get you started—but you should add
in your own decisions for your project’s workshop. To streamline the workshop,
please only include those decisions which need approval or confirmation; focus
on those top issues. Build consensus among the whole team through this inclusive and participatory workshop. Then you are ready to really start drawing in
the next step—design!

Vision + Goals – are achieved through – Design Concepts
Typical project:
•• To provide a great customer experience—consider a rich sequence of spaces
and sensory stimulation, including exhibit and light transition spaces.
•• To provide interactive LIPS-style shows—consider a generous stage and
performance area in the front of the dome.
•• To offer planetarium programs for kids, schools and adults—consider specific spaces for each group and flexible spaces for any group.
•• To accommodate other events besides planetarium shows—consider adding
a classroom or a lab or a maker space.
Your project:
••
••
••
••

Space, Budget + Schedule – are balanced through the –
Feasibility Test
Typical project:
•• What spaces are required for what your programs’ needs?
•• Have you calculated both building areas and volumes?
•• What quality level is desired?
•• What is the capital budget for the whole project?
•• When does the planetarium need to open?
Your project:
••
••
••
••
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MAPS and IPS: Two great conferences
Middle Atlantic Planetarium Society (MAPS)
An excellent MAPS conference was held this year in Mystic Seaport,
where we enjoyed the ambience of the old seaport and lots of sessions
of interest to educators in large, small, and portable planetariums.
We had a good representation of mobile dome directors this year
and a special session presented by Kerri Kiker called “Taking Your
Show on the Road.” Her abstract stated, “As more audiences look to cut
transportation costs, portable domes can be a great addition to your
institution’s outreach. During the Cradle of Aviation’s time running
portable domes we have had to decide what shows to take on the road,
how to tell when showing (a particular program) isn’t an option, and
how to train staff for the same show on vastly different equipment.”
A lively discussion ensued about how a mobile dome outreach can
enhance and capitalize on the stationary dome’s unique characteristics and programming, as Kerrie shared her institution’s experiences
and lessons learned. If handled correctly, a mobile dome can indeed
support and promote the stationary dome. Kerri Kikera: kkiker@
cradleofaviation.org
The Cradle of Aviation Museum and Education Center is located
on Charles Lindbergh Boulevard in Garden City, New York; www.
cradleofaviation.org.
Tim Collins, Ferguson Planetarium, presented “DIY Conversion of
STARLAB Projector to LED,” which described a patented process that
is under development in Buffalo, New York. They are trying to make
it affordable for all; that would be a real contribution for all STARLAB
directors who are still using the tiny halogen bulbs (Part # 400-5550)
that now cost $246.53 each from Science First (shop.sciencefirst.com/
STARLAB/684-replacement-parts). I am sure it won’t be long before

Kerri Kiker’s session,“Taking Your Show on the Road” was held in the sailing
school! Photo provided by Susan Button.

these bulbs are no longer produced as the supplier, Welch Allyn,
updates to producing just LED lights. The Ferguson Planetarium is
located in Buffalo. (www.fergusonplanetarium.net)
If you go to the STARLAB website you will note that the company,
Science First, is trying to promote their new LED projectors and aside
from charging an exorbitant price for the standard halogen projector bulbs, they also state, “We no longer offer parts or repair services
for SL-135 Fiber-Arc projectors. We do, however, accept this model for
trade-in towards a new projector.” (New projector price is $5,982.42.)
I will report more about this innovation when I learn more details
and when it will be available.

IPS conference

Portable dome
directors at
MAPS. Front:
Susan and
Tom Button,
Michael Marks.
Next row: John
Meader, Megan
Norris, Holly
Cohen, Kathy
Michaels. BACK:
Paul Krupkinski,
Tim Collins,
Kerri Kiker.
Photo provided
by Susan Button
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Much like the MAPS conference, only on a much bigger scale with
ten times more attendees, we enjoyed the fabulous historic scenery
in and around Toulouse and there were lots of sessions of interest to
educators in large, small, and portable planetariums. The percentage of
attendees from mobile domes was much smaller, I am sure due to the
cost of travel and the conference fees, but there were still a significant
number of us. Sometimes this was because of generous support provided through IPS scholarships.
I am sure Jeanne Bishop will cover in her column all the presentations arranged and supported by the IPS Education Committee (see
page 54). I would like to share some news about one session I went
to under the mobile dome. Lionel Ruiz of Andromede Planetarium,
Marseille, did a wonderful presentation about how he developed
some demonstrations for his digital mobile dome. He explained that
his students had asked some important questions and he did not have
any adequate visuals to illustrate the answers. So, at home, he worked
late into the night to create some delightful short digital demonstrations using SpaceCrafter, an open-source fisheye planetarium software
(www.lss-planetariums.info/spacecrafter).
(Continues on page 74)
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A carousel can be used
to demonstrate how the
North Star is stationary, one of the simple
demonstrations used
by Lionel Ruiz.. Photo
by Susan Button.

Among Lionel’s “bag
of tricks” are simple things: including season-appropriate horizon
visuals that change as the seasons change, using a view inside a car
traveling east to show the trees and houses appearing to go west,
riding a train while the passenger cannot feel the speed, using cars
at different speeds to demonstrate retrograde, a carousel to demonstrate how the North Star is stationary, and using a Ferris wheel to
demonstrate our view from inside our galaxy. I do hope his paper
for the proceedings will include the descriptions of all of his very
cleaver creations! Lionel Ruiz: lionel.ruiz@live.fr.

Lhoumeau Sky System Open Project (LSS
The Lhoumeau Sky System is an excellent source for learning how to build your own low-cost planetarium. There are more
than 150 LSS planetariums worldwide! For detailed instruction and
suggestions go to www.lss-planetariums.info/index.
This link has been added to the list on the IPS Portable Planetarium
Resource Page under Do-It-Yourself Portables. Currently there are three
other links on that page:
•• The University of Washington Mobile Planetarium guide, depts.
washington.edu/astron/outreach/uw-mobile-planetarium
•• DIY Planetarium, www.diyplanetarium.com
•• “How to make a digital home planetarium” from Krieger Science,
kriegerscience.wordpress.com/2010/08/02/how-to-make-aplanetarium

Wonderdome
Here’s some news to highlight a fellow mobile dome director.
Matthew Cam is a member of the British Association of Planetaria
(BAP) and his company, Wonderdome Mobile Planetariums, is based in
Sheffield, England and serves a rather large part of the United Kingdom.
Matt wrote, “I have been interested in astronomy for as long as I can
remember. I grew up watching amazing events such as the USA space
shuttles, the Hubble telescope and missions to Mars, which amazed me.
I visited my first planetarium as a child in London and found it incredible. From then on I’ve always been interested in planetariums.”
His company currently has 6 employees. He explained, “We use (a
mirror system) Epson projectors, which are more than capable for our
needs, and the domes are sourced from a company in Russia. We still
have one original dome, which must be about 20 years old now and
still going strong! We tried a few different pieces of software, but finally
went with Media Show. We’ve been really happy with it thankfully!
“Our main audience is primary schools around the UK, or children
aged 5–11. We also go into some secondary schools.
“We cover the topics of: space travel and exploration, our solar
system, an introduction to space, sizes in space, and life on other
planets.
“In a typical day we can fit up to 8 classes of 30 children. Each presentation will last between 30 and 40 minutes, depending on time and the
needs of the children.
“All our shows are presenter led and we are really proud of their (the
presenters’) extensive knowledge. Our shows are a combination of
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Immersive Adventure

Albert Pla’s multifaceted company Immersive Adventure has networked
several familiar providers for unique domes, projectors, and software.
One of his domes took center stage at the IPS conference and was used for
public shows while we used the stationary domes for the conference. For
detailed information visit: immersiveadventure.net. Photo by Natalia Lagueny.

storytelling, clips, images, fulldome clips and Stellarium.
“We currently go out most days of the week during term time. This
means we can see up to 240 children in a day. In a year we would see
approximately 30,000 children!
“We are hoping to do a joint project with our local astronomy group
in the near future. This is still in the planning stage.”
When asked, he replied, “The most frustrating part is probably
the travel/traffic. The best part is getting the fantastic feedback from
schools and children.”
Matt reports that they did not participate in this years’ International Day of Planetariums (www.ips-planetarium.org/?page=IDP),
but, I am pleased to hear, they plan to in 2019. Their website address:
www.wonderdome.co.uk.		
I

A unique Wonderdome and Matt Cam in the Bradford Museum. Photo
provided by Matthew Cam

Planetarian				

Vol 47 No 3 - September 2018

Vol 47 No 3 - September 2018				

Planetarian		

75

Sound Advice

Jeff Bowen
Bowen Technovation
7999 East 88th Street
Indianapolis, Indiana 46256 USA
+1 317-863-0525
jeffb@bowentechnovation.com

Getting what you want for your planetarium
Let’s help you get exactly what you want for your next planetarium
upgrade or new construction.
I have the opportunity to work several architects each year on both
new ground-up construction as well as small or extensive renovations.
Planetarium staff, the administration, and the architect often have
difficulty in communicating. This means you might end up with
your “once in a lifetime” project not living up to your expectations or,
conversely, proceeding with the architect hoping it will all be over soon.
This is mostly avoidable, and your project should be an experience that all parties can be excited about with the result as a
sense of incredible achievement. Usually, this is best achieved
through good communications. To establish good communications, we need to get all parties to understand each other’s terminology, who does what on a project, and what the process is.
What role does the architect play?

An onsite meeting with the architects and general contractor during
construction of the new planetarium at the Museum of Natural History at
the University of Michigan. Photo courtesy Matt Linke

An architectural firm is responsible for the design of the building
that all the “stuff” that goes in. We often call this the “vanilla box” or
“envelope.” From Gary Moon at tBP/Architecture in Newport Beach,
California: “As an architect some of our first questions that we ask of
our clients is if they know what type of dome they wish to have: the
look, how they will clean it and what its geometry will look like. Then
we explore options to determine how that dome will integrate with
the structure.
“Our projects are primarily with community college entities in California and as such, we have to adhere to pretty rigid structural strictures governed by the Department of State Architect (DSA). Since a
dome is essentially a suspended ceiling system, we just need to understand the weight and size of the dome in order to ensure that, during
a seismic event, the dome is not going to fall off of or detach from the
structure of its supports.
“We have done both self-supporting and suspended domes. Our
structural engineer had fun tracing the seismic forces through both, as
Jeff Bowen has worked worldwide as a planetarium and exhibit specialist
since 1985 and has been named a Fellow of GLPA and IPS. Jeff also serves on
the IPS Sound Committee.
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did both dome manufacturers. Armed with the correct calculations the
effort was not difficult.”
The architect:
•• Leads the design process and aesthetic vision
•• Coordinates consultant team and immersive theater consultant
•• Coordinates consultant team structural engineers
•• Coordinates consultant team mechanical and electrical engineers
•• Oversees health, safety, welfare and ADA compliancy of the public
building codes
•• Budget management
•• Creates the drawing and specification packages that go out to bid
•• Oversees the bidding process
•• Reviews all the work and creates a “punch list” for corrections

How do you choose an architect?
Mark Ugowski at Leo Daly Architects (Coral Gables, Florida) states “If
a private institution, they typically send an invite to pre-selected firms
to submit qualifications, develop a shortlist based on those qualifications then interview and select a firm. Public clients typically follow a
similar approach, except they usually need to publish a public request
for proposals.”
So…
Your administration project team (known as the owner) interviews
several architectural firms that are licensed in your state/province/
municipality by putting out a request for qualifications (RFQ).
The architect’s response will usually include information as to who
on their team will specialize in planetarium design, structural and civil
engineering, mechanical engineering, and landscape architecture.
A much smaller number of firms (3-5) are then invited to respond to
a request for proposal (RFP) and most likely these will be interviewed
by the owner.
The owner selects an architect and negotiates a contract with the
architect.

What are AIA/CSI format documents?
So that all architects, engineers, clients, and contractors worldwide
can understand all the documents in the bid and construction packages, the AIA (American Institute of Architects) has standardized these
regarding design drawing styles, requirements, and formatting and
has standards for the narrative specifications. This allows the various
professions to trade and merge documents without having to redraw
them.
You can read much more here: www.nibs.org/news/192322/AIA-CSIand-NIBS-Publish-Updated-United-States-National-CAD-Standard.htm
The narrative specifications are called CSI (Construction Specification Institute) 3-part formats. The three parts are:
•• Part 1-General. This describes in detail the work to be done and
reference to other construction documents.
•• Part 2-Products. This is the equipment and parts list.
•• Part 3-Execution. This described in detail how the equipment,
dome, etc. are to be installed and what acceptance tests are.
You can read details here: www.bsdsoftlink.com/for-customers/
knowledge-base/item/29-csi-s-3-part-section-format.
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What are AIA Phases? The American Institute of Architects standardized
regarding design phases many years ago. The figure above from Josh Vacca
at SmithGroup LLC (Washington, D.C.) shows these in detail.

Hitting the ground running…my tips
•• Have the architect immediately get a knowledgeable immersive
theater (planetarium) design consultant under contract.
•• Make it a requirement that the theater design consultant work in
AIA/CSI formats to save everyone time and confusion.
•• Speak your mind and get what you want. Stand firm! Make them
scale back the parking lot shrubbery so you can get what you
want for your presentations!
•• Aim high and scale back if needed. Don’t go for the minimum
capability.
All architects will want to work in AutoCAD .dwg or Revit .rvt file
formats for exchange. If you want to open the architect’s files, get free
copies of DWG reader and Revit demo version at: www.autodesk.com/

products/dwg/viewers and knowledge.autodesk.com/support/revitproducts.
Som common errors to avoide:
•• Having the GC (general contractor) include the planetarium package in their scope of work. Try your best to have the
immersive theater contracting as separate from the construction
contract.
•• Hiring a planetarium consultant without the above capabilities.
•• Not being selective on who receives RFPs and RFIs. More is definitely not better—it just makes more unnecessary work for everyone.
Do you want more? see Part 2 coming in the next quarter, when we’ll
share a batch of photos showing construction types and terms. We will
also tell you how architects are using VR to show you your design. I

Developing breakthrough scientific technologies

Have you ever wondered why is there no
European Google or Amazon? Why have
some of Europe’s hottest start-ups, such as
Sweden’s Spotify, moved to Silicon Valley?
It is not for lack of great technology or breakthrough science. It is because
the mechanism for scaling up promising
ventures to global markets is simply not
working.
Many technologies leading to breakthrough innovations with a big impact
on people’s lives stem from fundamental
research. ATTRACT is a pioneering initiative bringing together Europe’s fundamental research and industrial communities to

lead the next generation of detection and
imaging technologies.
According
to
information
from
ATTRACT, for the first time, a consortium
of big research organisations—that build
and operate telescopes, particle accelerators and other capital-intensive scientific instruments—will be explicitly leveraged
to capture value and create jobs and growth.
For this, ATTRACT will enlist large companies, experienced venture capitalists,
and individual investors alike. The aim is
to create an entirely new, European model
of Open Innovation that can become an
engine for jobs and prosperity for all.
Co-funded by the European Union’s
Horizon 2020 programme, the project aims
to help revamp Europe’s economy and
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improve people’s lives by creating products,
services, companies and jobs.
To bridge the gap between basic research
and real market needs, ATTRACT is
calling for researchers, entrepreneurs and
companies to bring forward breakthrough
projects on pioneering imaging and sensor
technologies.
The call opened on 1 August 2018 and
applicants have until 31 October, 23:59 hrs
CET, to submit their ideas. The ATTRACT
Project will fund 170 breakthrough technology concepts in the domain of detection
and imaging technologies across Europe.
The projects will be awarded €17 million in
funding – €100,000 each in seed funding to
carry out their idea.
Learn more at attract-eu.com.
I
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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

Something for students and teachers at all levels
Heart of Darkness: Unraveling the Mysteries of the
Invisible Universe

Jeremiah P. Ostriker and Simon Mitton, Princeton University Press,
2013
Reviewed by Francine Jackson, University of Rhode Island Planetarium,
Providence, Rhode Island, USA
A major focus for me in astronomy is its history, figuring out step by
step how we ever got where we are today. Heart of Darkness is a great
introduction to the reason there has to be dark matter and dark energy.
The book begins with old friends: Hipparchus, Copernicus, the
synchronicity of Galileo’s and Kepler’s work, Newton’s meticulous
Principia Mathematica, and Einstein. From there, the number of people
involved becomes incredible. The problems involved in attempting to
solve the mystery of our universe seem endless.
Of course, Hubble receives his due, but there are many named who
don’t seem to have received the praise they should have. Especially
notable, according to the authors, are
•• Fritz Zwicky, one the first to infer the existence of dark matter
and who actually coined the term;
•• Beatrice Tinsley, who, like many women at the time, was sloughed
off as inconsequential but whose theories of galaxy evolution laid
the foundation for further research;
•• Father Georges Lemaitre, who led the way in theories of the
expansion of the universe and the existence of the Big Bang and
was only appreciated after he wrote his theories in English; and
•• Many others, all of whom, in their own way, led us to the knowledge that we have today.
And, yet, according to the authors, we’re way not done yet. It seems
every new idea and discovery leads us on to new questions, with new
scientists constantly attempting to come to the still unresolved problems of how we began and how we will eventually end up.
The authors certainly spend a lot of time making sure their information on each person and each facet of the research that contributed
to what we know makes perfect sense, and blends perfectly with our
thinking today. At times, it did move a little slowly, but the results are
worth the hours you put into reading.
In all, Heart of Darkness is a very informative read.

Harnessing Solar Energy: STEM Road Map for
Elementary School, Grade 4

Edited by Carla C. Johnson, Janet B. Walton, and Erin Peters-Burton,
NSTA Press, 2018
Reviewed by Rachael Lambert, Sagamore Hills Elementary School, Atlanta,
Georgia, USA
With the new push to integrate STEM (Science, Technology, Engineering, Math) into the school climate, many teachers and educators
are looking for resources to help guide them through this new focus.
Harnessing Solar Energy is a good resource for those looking for a crash
course in STEM or for those needing some fresh ideas for activities.
The book begins with two chapters devoted to describing what a
STEM classroom should look and feel like. The first chapter defines
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STEM as embedding real-world
problems into the classroom so
that students can apply their
knowledge in order to present
their own solutions. This
chapter gives great explanations
and guidance for those who are
new to STEM.
The second chapter delves
deeper into implementing the
design process, described as
Define, Learn, Plan, Try, Test,
and Decide, and these are the
same steps that students should
be following as they develop
their real-world solutions. This
chapter also introduces the importance of a STEM notebook or journal
where students keep a record of their
ideas, observations, and questions as
they travel through this process.
Ideally, the STEM notebooks would
allow for students to accumulate their
knowledge in order to scaffold, or
build, on what they have learned. The
second chapter is helpful for coming
up with a general outline of a unit
plan and the importance of each of
the steps.
The third chapter focuses specifically on solar energy and how to incorporate STEM techniques to teach
these standards. This chapter feels like
a unit summary a teacher may look
over before looking at the individual lessons. A helpful table is included
that breaks down the types of knowledge or skills students most likely
have acquired, and then provides
some suggestions of differentiation for
students needing additional support
in each area.
Possible methods for addressing differentiation include flexible
groups, compacting, and variations in
assessments, to name a few. The lessons are then broken down into a
timeline lasting 25 days. All of these resources are paramount when
creating lesson plans for the unit.
The fourth chapter not only takes up the bulk of the book but is
also the most helpful. Teachers struggle with inventing and finding
new lessons, but this chapter walks through the unit step by step. Each
lesson plan lists essential questions, goals and objectives, and materi-
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als required. The standards for each lesson are included and follow the
Next Generation Science Standards and Common Core State Standards
for both English Language Arts and Math.
A handy section gives background information for the teacher,
including suggestions of careers that would be involved in solving the
problem and a list of common misconceptions.
Each lesson gives cross-curricular activities, a suggestion for evaluation, and reproducible handouts. The lessons are quite thorough and
feel overwhelming but, once familiarized with the layout, they are
much easier to manage.
Overall, Harnessing Solar Energy is a teacher’s dream. The lessons are
clear and thorough, and are organized in a way that is easy to follow.
However, some of the lessons feel repetitive and could possibly be

omitted based on teacher discretion. Depending on the science standards, many of these activities could even be used in other grade levels
or in other science units.

Giovanni Domenico Cassini: A Modern Astronomer
in the 17th Century

By Gabriella Bernardi, Springer International Publishing, 2017
Reviewed by Francine Jackson
One thing about this book is it was fast to read. First of all, each
chapter is fairly short, usually just a few pages long; and secondly,
because it is written in French, often with the translation immediately
following in parentheses.
(Continues on page 80)

Star Theatre: The Story of the Planetarium
By William Firebrace, Reaktion, 2018.
Reviewed by Carolyn Collins Petersen, Loch Ness Productions, Nederland, Colorado, USA
All of us in the dome community have pretty intimate relationships with our theaters. For
some audiences, they become
a classroom, for others they
morph into an “attraction.”
Throughout the history of the
planetarium, however, they’ve
always a place where people
know they can come and see
the stars. We don’t always
stop to consider the history of
our beloved domed spaces, or
can’t always see them in larger
context of other theaters, literature, and even architecture.
That’s where William Firebrace’s book provides interesting insight.
In short, it gives us a fascinating “outsider’s” look at our workplaces, their history,
science, art, and architecture.
Firebrace, who is an architect by training,
defines “planetarium” largely as the theater
in which we show our presentations, and
looks at it from a viewpoint of one who
William Firebrace
has spent his life considering how to design
both exterior and interior spaces to accommodate the activities
they host. As the same time, however, he does recognize that the
planetarium instrument is the centerpiece, and talks about the planetarium in both respects. It’s really a cultural history of these places
we inhabit that offer scientific information in entertaining and
inspiring fashion.
He begins with the ancient forebears of the planetarium such as the
astronomical clocks, astrolabes, and orreries we are so familiar with,
and quickly moves into the theater aspect of the planetarium. All the
while, he casts the development of the domed theater against a backdrop of astronomical advances, drawing a parallel that begins with
the first instrument engineered by Carl Zeiss GmBH and devised by
Zeiss engineer Walther Bauersfeld and his team in the 1920s.
I particularly like how Firebrace casts the rise of the modern
planetarium against the accelerating pace of astronomical discoveries that defined the early 20th century made by such luminaries
as Edwin P. Hubble. He traces that history to the present time, and
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acknowledges various other influences on the planetarium.
For example, as most of us know (in the U.S. at least), the great
wave of planetarium building coincided largely with the rise of the
Space Age, with its concentration on space science and the lunar
landing targets.
Firebrace’s examination of the planetarium isn’t just limited to
the buildings and technology we use. He spends a great deal of time
examining the types of presentations we all do, from live lectures to
pre-recorded fulldome videos, and points out that the presentations
can follow various paths.
He also suggests that in order to cope with a more complex understanding of the universe, the planetarium theater has itself become
far more complex. It’s an interesting way of looking at the evolution
of the domed theater and its instrumentation. I am not sure that one
is the cause of the other, but the outcome of that parallel evolution
is something we see in our modern digital systems and their ability
to present data and animations based on that data.
He talks about such projection systems as the Digistar, which can
be paired with an opto-mechanical system to present a variety of
shows. (Of course, it’s not the only one that can do that!) He also
discusses his views on the rise of pre-recorded content as a way of
presenting ever more complex topics in astronomy, astrophysics,
and cosmology.
The book ends with a look into the future of planetarium theaters
and their role in a media-saturated world, and speculates about
whether our domed spaces will remain relevant. I would like to
think they will; after all, they have during a century of amazing
technological change.
Firebrace’s overarching view of the planetarium really isn’t
written for those of us in the field, but for a larger audience interested in the history and evolution of the domed theater. However, as
a planetarian and show producer with more than 40 years’ experience in our field, I found his look at our community and its theaters
to be a refreshing one. It shows us set against a much larger backdrop
of societal and cultural expectations about science, space travel, and
entertainment. It’s where we’ve always been, but I suspect we don’t
always have time to appreciate the nuances.
Star Theater is thoughtfully written, nicely illustrated and
provides good references, and is well worth reading.
The author contacted a good many planetarians from around the
world as he researched the book. In the spirit of full disclosure, he contacted us at Loch Ness Productions about using our open-source online planetarium database. Both Mark and I appreciate his citing that database,
and also for his reference to my Cambridge University Press book Visions
				
I
of the Cosmos.
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It is a fairly comprehensive biography of the first of the Cassini
lineage, including the fact that Giovanni wasn’t French. He actually was born in Italy, but spent most of his adult life in France, which
conferred upon him French citizenship ten years before his death.
Largely self-taught, Cassini I, as he is often referred to, began his
astronomical life at age 24, even though it appears that his first subjects
included medicine He accepted a position mainly to learn another
discipline, astronomy. He updated astronomical tables, taught at the
local university, and undertook to construct a meridian line in the
Basilica of San Petronio.
He was also fortunate to make the acquaintance of Queen Christina of Sweden, who encouraged him in his endeavors as she considered
herself a lover of astronomy.
As an observer, Cassini, in addition to the division named for him
in Saturn’s ring system, observed sunspots, and leaves a legacy in the
astronomical community that is very hard to compare.
Although there is much good in this biography, it is sometimes
hard to read, as you do have to wade through the constant turns into
a different language. It does appear occasionally as if the author didn’t
carefully read through her manuscript, as there are words missing in
sentences. However, if you want to learn more about this very hardworking early member of the astronomical community, it does give
the reader insight into Cassini’s life and times.

Sky to Space: Astronomy Beyond the Basics with
Comparisons, Ratios and Proportions

By Steve Fentress, CreateSpace Independent Publishing Platform, 2017.
Reviewed by Steven Case, Bourbonnais, Indiana, USA
I think most of us would agree
that our first job as planetarium
educators is to educate, which, in
some respects, is the same thing
(or at least is closely related) to
the task of inspiring.
As far as teaching goes, we just
happen to be a group of educators with unique and powerful tools at our disposal, and our
topic happens to be the entire
universe and humanity’s engagement with it.
Yet sometimes the tools of
our trade mask the elegant techniques and calculations that
make this engagement with the
heavens possible. Take the famous artwork of Chelsey Bonestell, for
instance. How large would the planet Saturn appear from the surface
of Titan? How did Bonestell and other space artists create their iconic
images without the use of planetarium or visualization software, and
how can their techniques help our own visitors and students engage
the night sky more deeply—in other words, how can we give them
richer tools for observation?
This is a question that Steve Fentress’s recent book, Sky to Space:
Astronomy Beyond the Basics, is especially suited to answer. Fentress,
director of the Strasenburgh Planetarium at the Rochester (New York)
Museum and Science Center, has created (“written” is not a quite
adequate description, as I’ll explain shortly) a book especially suited
for planetariums in college or classroom settings or for the educated
reader looking to brush up on the geometric methods behind nakedeye observing.
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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It includes discussion of simple trigonometric principles (the “skinny
triangle” used to relate size, distance, and subtended angle), an introduction to geometric optics, comparing scales, computing with significant figures—all the tools you need to make naked-eye observations
meaningful and to develop an understanding of why things appear as
they do in the sky.
From the phases of the moon to eclipses, Fentress’s approach is
creative, insightful, and visually rich. Basic enough to be accessible to
general readers and high school students (or maybe even bright middle
school students), Fentress’s work reminds us what powerful techniques
and results can arise from relatively simple tools.
For instance, from an explanation of apparent size and a discussion
of how to geometrically visualize and draw moon phases, Fentress
builds to exercises of how to correctly represent how the sky would
look from the surface of actual exoplanetary systems. (It turns out, for
instance, Kepler-36c would appear about 2.5x the size of our moon in
the sky of Kepler-36b.)
Moreover, Fentress’s pencil-like design makes the entire book feel as
though it arose from a drafting table or easel (as perhaps it did). There is
no typed font throughout, except in the helpful data tables at the end,
and this gives the book a sense of intimacy, artistry, and care that more
polished textbooks often lack.
The design also helps inspire students to engage the sky with pencil
and paper rather than through a screen. I’m not sure it would work as a
stand-alone astronomy textbook, confined as it is to naked-eye observations, but it would be an ideal guide for a workshop or introduction
to observing (though you won’t learn your way around the constellations—that’s not the purpose of the work).
Fentress’s book rather reminds that much in the night sky can
be comprehended and explored (as much was for most of the
history of astronomy) with little more than a pencil, compass,
and straightedge. I’m also happy to see that Fentress has a website
I
to accompany the book at www.skytospace.com. 		

Found on Facebook: “Figures in the Sky”
This is an interesting new site I heard about on Facebook; it is
about how cultures across the world have seen their myths and
legends in the stars. www.datasketch.es/may/code/nadieh
The website states, “No matter where you are on Earth, we all
look up to the same sky during the dark nights. You might see a
different section of it depending on your exact location, time and
season, nevertheless the stars have fascinated humans across time
and continents.
“Our own creativity combined with stories about local legends
and myths have created a diverse set of different constellations.
And even though the stars don’t change, people have found
many different shapes in the same sky. From humans, to animals,
to objects, and even abstract concepts.”
You can compare 28 different “sky cultures” on this site to see
differences and similarities in the shapes that have been imagined
in the night sky. 					
I
— Susan Button
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From the fiery surface of the Sun to the icy realm of
comets, travel to worlds with enormous volcanoes,
vast canyons, dazzling rings, and storms
that would swallow the Earth.
Latest from Pluto and Mars.
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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

Gathering quips of my own
I realized just this last solstice that I have been giving shows for four
years now and am entering my fifth. Time does march on; it was ten
years ago that I ventured forth to get the projector I’m using today.
Luckily I documented the past ten years, otherwise I would have
forgotten everything I’ve done.
One thing new is I actually have a couple of “captured quips” to
start my own collection. Now, don’t expect anything great like Keith’s
Johnson’s collection, but it is great to be able to say I have a couple of
my own.
Take the lady who said to her friend as they were leaving, “That was
the most relaxing time I have had anywhere.” Not at all sure if she fell
asleep as I was droning on or what, but I will take it as a compliment.
A second was a fellow who came in with a smile on his face and an
“all right” on his lips. I asked him to explain and he said he was a new
visitor and came on the recommendation of a friend. He was somewhat surprised as he expected to find two slide projectors duct taped
together.
Well that’s all from me, but then again I’ve only been doing this for
four years. A better collection comes from Keith and his next installment follows later.

Trying for a second gathering of small planetariums
Those of us considered “amateur planetarians” probably are somewhat envious of you professional guys out there, and one of the things
you do that we envy is to have conferences. It has to be fun to just get
together and interconnect.
We amateurs like to talk as well, but on a different level. We are
happy to talk about a flashlight and duct tape used to make an effect.
The First Annual Small Planetarium Gathering was held some ten
years ago at the Montecito Lake Resort Star Party and Planetarium
Conference. For me, at least, going to a conference in Toulouse, France
is a bit out of my budget range, but Montecito Lake Resort is no bargain
either. It was $250-$350 a night, a little out of my price range.
Two people showed up for that first conference, which was probably
why there has not been a second annual gathering. Well, why not. I say we
can have fun as well. At the point that I’m writing this it’s possible that a
second conference is in the works. By the time you’re reading this, it might
have happened, or maybe never happened. The answer is on www.observatorycentral.com in the planetarium section if you’re curious.

me a slightly damaged front surface dome mirror. I get most of my
“good junk” stuff from friends who feel sorry for me.
This made quite the difference. Now it was sharp and even brighter
than the old mirror system. This could certainly be a positive addition
for my presentations.
First I needed some test footage for … well … testing. I must admit that
except for the distortions, viewing To Jupiter and Beyond from 2001
provided a rather spectacular demonstration. It took me back to 1968,
when the film was presented in fake Cinerama. The only thing missing
where all the cigarette lighters lighting anything but cigarettes.
Even though this device is far from a Digistar 6, let’s face it: even far
from a Digistar 1, there is enough promise for further experimentation.
Since the burg I live in is thinking about becoming an official dark
sky town, I have been putting together a show on light pollution and
thought that an all sky opening would be perfect, especially since
Losing The Dark is a free download. The only problem is I can’t seem to
get it to download completely.
Out here in the “sticks” there is no such thing as high speed internet. Don’t get me wrong, it’s a lot better then dial up, but it still wants
over three hours to download the 1.1 gb required. After about 0.5 gb I
get a system error. Tried it three times (an hour each time) with the
same result.
All is not lost as I was able to download the trailer for a bunch of
programs available for purchase. At least it will give me an idea. Also
I shot some footage with my fish eye lens and will use it as well for
experimenting. Now onto something more exciting.

Keith’s captured quips, chapter four
More fun student quips from Keith Johnson, retired director of the
Edelman Planetarium at Rowan University, New Jersey:
“I liked the show but the guy behind me kept kicking my seat.”
Can you send me some space ice cream? If you can’t send me a ball,
OK?”
“One thing you forgot was when you have to sneeze and you can
not get it out, look at the sun and it will make you sneeze.” [Signed] “...
From the kid that ask about the Bear and Orion.”
“I exspesole liked the star wores.” (especially liked the star wars? Let’s
hope so!)
“You definetly know a lot more about stars then I do.”

Trying out mirror projection

Ten years ago

I have been spending some of my free time (between water leaks and
check engine lights) working on a poor person’s fulldome projection
system. Think of it as kind of like resurrecting the old “atmospherium”
concept.
My first attempts included a half-dome safety mirror which had
possibilities, but with my perfectionist tendencies, just didn’t cut it.
The image was just not sharp enough for my tastes and it could have
been brighter.
I tried some experiments with an 8mm fisheye lens coupled with
other components to allow proper projection, but even though very
sharp, it just was way too dim for my taste.
The project was put on hold until a friend felt sorry for me and sent

September 2008: If many of you think the cost of licensing a fulldome show is kind of high, the article “Trends In Fulldome Production
And Distribution” by Mike Bruno really clears the air. With the cost for
really good animation as much as $1,000,000 and the chance to probably sell to only 35 or so planetariums, it is easy to see the bottom line.
To make matters worse, these prices were from ten years ago.
“National Flags Of The Night Sky” by André G. Bordeleau tells us
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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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long, but like listening to
the stories of stars and constellations on flags of the
the vinyl record, some of
world. The Southern Cross is probably the most
us prefer to read things on
favored.
actual paper.
“Michael Lion and the Star Pictures” is the
Two
articles
dealt
Eugenedies Script Contest winner. Margie Walter
with actual sky viewing
from Iziko Planetarium in Cape Town wont with a
through telescopes after
script that would be a lot of fun for the younger set.
a star show: “The Role
I wonder how many people actually used it. Perhaps
of the Telescope in the
it should be revisited.
Planetarium” by James
“Honoring Outstanding Members” lists awards
Mullaney, as well as
presented at the 2008 IPS Conference in Chicago.
Jon Bell’s “Opening the
Shawn Laatsch received the IPS Service Award, and
Dome”
column
take
Steve Savage was presented with the first IPS Techon the subject many of
nology and Innovation Award.
us have encountered:
Named as fellows were Agnes Acker, Suzanne
having a “through the
Gurton, Lars Petersen, and Aase Roland Jacobsen.
eyepiece” experience, or
These are very worthy people, but I personally
providing video display
must note that a fellowship also went to Raymond
to a monitor or projector.
Worthy, who was the only one to answer my call for
For most viewers, a
help in building domes way back at the beginning of
Fond memories: Ray Worthy (left) helped me turn the first shovdirect connection by
my planetarium odyssey.
elfull of dirt for my dome. Photo provided by author.
viewing through the
When taking a vacation with his son in 2008 he
eyepiece appears to be the
saw he would be passing close to me and took a full
preferred option. There is something fundamentally fulfilling about
day to visit. It was a day I will remember forever as a most wonderful time. He even joined me in turning over the first shovelful of dirt the direct one on one view of a heavenly body. I will always remember my first view of the Orion nebula through a decent telescope was
where my dome would soon rise.
enough to hook me forever.
In his “What’s New” column, John Schroer explores the new Digistar
That same view, even though live from the scope, misses the cosmic
4 system and I totally agree with his view:
“While it is apparent that other fulldome system manufacturers will connection. Perhaps it separates one as does a book of Hubble pictures:
beautiful to look at, but something is lost.
continue to upgrade their systems with some of these features, E&S has
laid down the gauntlet with a fulldome system made for astronomy
Forty-five years ago
education, and not yet another IMAX dome clone.
September 1973: As we all prepare to celebrate the one hundredth
“While I appreciate the fulldome pre-rendered shows produced for
anniversary of the Zeiss planetarium projector, it seems appropriate
the fulldome community, it must be said that we are part of the astronto be going back to 1973 to celebrates the fiftieth anniversary of The
omy education and planetarium field, not the giant screen cinema
Wonder Of Jena. “The Fiftieth Anniversary Of A Two Thousand Year
association. The planetarium community, no matter what technoloOld Dream” by Mark Chartrand not only covers the history of the Zeiss
gy is used in the planetarium theater, must never leave our original
projectors, but Spitz and other makers of these fabulous machines as
mission behind-to introduce and encourage our visitors to discover
and enjoy the beauty of the universe we are able to see from our little well.
If history is your thing, an article by Joseph Chamberlain on “The
blue-green world.”
Adler Planetarium” is sure to please. From the beginning in 1930, it
Twenty-five years ago
covers the history until the replacement of the original Zeiss II with
September 1993: We all have to thank Alan Gould for introduca Zeiss VI. I find it a bit sad that while the Adler saved and rebuilt
ing us to communication via the internet. He started PEN, the Plane- the 1912 Atwood globe, they didn’t save the Zeiss VI in like manner.
tarian’s Electronic Newsletter, a new way of communication, which It would have been interesting to be able to roll the projector to the
preceded dome-L. There was a worry the Planetarian might not last
center of the dome and show a good old-fashioned star show.
I
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Waxing New

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

Carolyn Collins Petersen

Andy Zakrajsek

IMERSA welcomes board members

La Silla celebrates through eclipse

The 2 July 2019 solar eclipse will be visible from the
European Southern Observatory’s La Silla Observatory in Chile, in the same year in which the observatory celebrates 50 years of operation. To celebrate
this unique conjunction, ESO is organising a 2019
Total Solar Eclipse event at the La Silla Observatory on the day of the eclipse. As the eclipse itself
will only occur during the late afternoon, the rest
of the day will be devoted to many different activities, including tours of the La Silla telescopes, talks
and workshops. Viewing the eclipse will depend
on weather conditions, which cannot be guaranteed. Further information is available at www.eso.
org/public/news/eso1822. Above: a montage f the
eclipse of 13 November 2012 seen from Australia.
ESO/P. Horálek
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IMERSA has expanded its governing board
to include two new industry members,
Carolyn Collins Petersen of Loch Ness Productions and Andy Zakrajsek, past senior vice
president of guest operations at the Center of
Science and Industry, Columbus, Ohio.
Carolyn, a Fellow of the International Planetarium Society, is a founding member of
IMERSA and functions as its Communications coordinator. She brings extensive experience in fulldome show production, exhibit
content creation, and is an award-winning
science writer. "Carolyn has been a hard-working and enthusiastic supporter of the IMERSA
movement for many years", said Dan Neafus,
CEO of IMERSA. "We are thrilled to have
her officially join our leadership team and
contribute her valuable expertise to IMERSA."
Andy Zakrajsek brings his vast experience
in hospitality, retail and not-for-profit institution management. He was senior vice president of guest operations at COSI until his
recent retirement. Andy also currently serves
on the Board of the Giant Screen Cinema
Association.
"Andy's proven skills in operations, business development and revenue enhancement
are a welcome addition to the IMERSA Board,"
said Neafus. "He successfully shepherded the
2018 Summit at COSI and we look forward
to working with him on other organization
matters in the future."
Carolyn and Andy join current board
members Michael Daut, Dan Neafus, Ryan
Wyatt, and Karen Roney (CFO).

Groce joins Bowen Technovation
Bowen Technovation is pleased to
announce the addition of Phil Groce
and Helping Planetariums Succeed, LLC (HPS)
to our internationally-respected team.
Phil brings half a century of planetarium experience to Bowen Technovation. His
theater designs are world famous for their
innovation and a practical approach to applying theatrical techniques and media technolPlanetarian				

Phil Groce

Pedro Duque

ogies to planetariums and fulldome theaters.
Just as extensive is Mr. Groce’s museum
and exhibit experience. As a former exhibits
curator and museum administrator, he understands the inspirational power of informal
learning environments like museums, science
centers, zoos, and aquariums and treats every
exhibition space as a theatrical experience.
HPS will be working with Bowen Technovation’s many exhibit partners, including
Sonik Technologies in Europe.
Jeff Bowen, creative director and president
of Bowen Technovation is excited about this
new partnership, saying “I have worked with
Phil Groce on a number of projects over the
last 25 years. He has served us as a planetarium
script and science writer and we have worked
together on several planetariums.”
Phil added “I look forward to working with
Jeff Bowen and his talented staff of engineers
and designers. Jeff has the vision and the business knack for putting together teams of talented specialists to create awe-inspiring exhibit,
planetarium, and theater experiences.”
You can contact Phil at Bowen Technovation at philg@bowentechnovation.com.
Jeff notes that Bowen Technovation now
has three IPS Fellows on staff: in addition to
himself and Phil Groce, and Mark Trotter.

ESA astronaut is new minister
The new Spanish Prime Minister has
announced that Spanish ESA astronaut Pedro
Duque is the new minister for Science, Innovation and Universities.
“It is a great privilege to be able to transfer my experience as an astronaut, project
manager and space sector CEO to my new role
in the government,” said Duque.
Duque became the first Spanish citizen
in space, when he was launched on
shuttle Discovery for STS-95 mission from 29
October to 7 November 1998. The nine-day
mission was dedicated to research in weightlessness and study of the sun. Pedro was responsible for the five ESA scientific facilities and for
the computer system on the space shuttle.
Vol 47 No 3 - September 2018

Duque made his second spaceflight when
he flew the 10-day Cervantes mission on the
International Space Station from 18 to 28
October 2003. He was flight engineer on the
Soyuz TMA-3 as part of Expedition 7/8.
On this mission, he ran an extensive experiment programme in life and physical sciences,
Earth observation, education and technology,
including experiments in the Microgravity
Science Glovebox, a research facility developed in Europe.
In 2006, Duque took special leave from ESA
to head an Earth observation project with
Deimos Imaging SL (DMI), a private company
that runs a commercial Earth observation
system with its own satellite and ground
stations.
In 2011, he returned to ESA as member of the
European Astronaut Corps to head the Flight
Operations Office, located at the Columbus Control Centre near Munich, Germany.
For the last three years, he has worked in the
Astronaut Corps with responsibility for the
control and review of future ESA projects.
The announcement comes on the same
day that Duque’s colleague, German ESA
astronaut Alexander Gerst, launches on
the ESA Horizons mission and his second
long-duration flight on board the International Space Station.		
I

Donna Pierce honored for lifetime achievement
Donna Pierce, director of the Highland
Park High School Planetarium that bears
her name, will be presented with a lifetime achivement award by the Southwest
Jewish Congress (SWJC) in Dallas, Texas.
This award and others will be presented at
a dinner on September 6.
This is the first time that lifetime
achievement awards will be given. It is
the Audrey Kaplan Inspiring Women Lifetime Achievement Award for a major
woman of science.
A Fellow of the International Planetarium Society, Donna has been dedicated to
mentoring young people and to working
on the local, national and international
level with IPS.
She is a member of the the youth
exchange American Field Service Intercultural Program, received the Distinguished
Service Award from the Dallas Health and
Donna Pierce
Science Museum, and past president of the
Architect Wives Club, North Texas High School Golf Coaches Association, and the Southwestern Association of Planetariums. In 1977 she was a guest of NASA-JPL for the Voyager II
program. Donna also is an active with the Girl Scouts of North East Texas and a Boy Scout
astronomy merit badge counselor.						
I
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Tributes
Torgny Bång
1959-2018

W. Michael Sullivan
1940-2018

Torgny Bång (1959 - 2018), one of the four
original technicians under Head Technician Björn Hedén at the Swedish Museum of
Natural
History’s
Cosmonova ImaxDome®/digital
planetarium, passed
away in April.
Hired in the late
spring of 1992, he
worked with the
others in getting
the theater finished
for opening in midOctober that year as
Torgny Bång
well as undergoing
training for being
a technician in such a theater. When responsibilities for various systems in the theater
were being divided up, Torgny, as a schooled
and skilled mechanic and carpenter, took on
the task of overseeing the dozens of carousel
projectors that were part of the panorama and
on-dome multi-projector screens. As anyone
knows who worked in the profession in the
analogue days, this could be a daunting task,
but he took it on with his usual good cheer
and enthusiasm.
Stjärntjuven (The Star Thief), Cosmonova’s
first live school show, needed to have presenters and when there was a shortage of teachers
from the museum’s education department,
some of the technicians were encouraged to
give it a try. Though not formally trained as
an educator or a presenter, Torgny made it his
own and proved to be very capable at both
running the Digistar I button box to control
its astronomical sequences as well as cuing the
rest of the show’s visuals via the SPICE automation system. As a result, many thousands
of Swedish children had their first astronomy
experience through him. Judging from their
responses, they were having as much fun as
he was.
When Cosmonova added a digital 3D video
screen and upgraded to fulldome video in
2008, Torgny was involved with the major
theater modifications needed during the transition. Due to a museum-wide financial crisis,
he voluntarily left Cosmonova in exchange
for a year’s salary during the spring of 2010 in
order to start his own home construction and
repair company.
A generous and conscientious staffer,
Torgny Bång will be greatly missed by his
family, his many friends and his former
Cosmonova colleagues. 		
I
—Tom Callen and Björn Hedén

Mr. Mike, Mikie, William Michael Sullivan
passed away with grace and at peace June 5 in
Victoria, British Columbia, six weeks before
his 78th birthday and seven days after his 25th
wedding anniversary.
Born in Denver, he was always a Colorado
boy at heart, happy in jeans, t-shirt, and baseball cap. But he embraced change and pushed
himself to break
out of the mold, to
make new things
happen.
He entered Adams
State College as a
theater and music
major and switched
just six weeks later
to
physics
and
geology. Quite the
turnaround!
W. Michael Sullivan
He began his
professional life as a
Jefferson County (Jeffco) High School physics
teacher, but quickly started an astronomy
club and created astronomy shows for the
little planetarium on campus. From there he
was recruited to run bigger, state-of-the-art
planetariums in Miami and Nyack, New York,
merging his theater and music interests with
science to bring the heavens to his audiences.
It was seeing the new large-format, bigsound IMAX films at Expo 67 that pushed his
imagination into overdrive. He passionately
believed this new technology could be used
in science museums and centers to bring alive,
at first astronomy, but eventually science
educational topics. He cajoled and eventually orchestrated the opening in 1971 of the first
IMAX theater in a learning institution at San
Diego’s Space Theater.
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Eventually, as a full time consultant, he was
instrumental in the funding, design, construction, and operation of over 55 IMAX theaters
in museums around the world. He coproduced the first five IMAX educational films.
Finally, in 1999 he moved back to managing the day-to-day operations of a science
center and theater in Mobile, Alabama. He
spent 10 years keeping the Gulf Coast Exploreum Science Center afloat, every year trying
something new and more audacious to bring
paying customers in through the doors.
He oversaw the creation and funding of
permanent exhibit galleries, school programs,
teacher training, and changing IMAX
adventures. His “little museum that could”
brought in two traveling exhibits annually, including massive undertakings with the
China Museum of Science and Technology,
Beijing, the Mummy exhibit with the British
Museum, the Dead Sea Scrolls with the Israeli
Antiquities Authority and A Day in Pompeii,
which the Exploreum produced with the
Italian Archeological Authority, Naples. The
Pompeii exhibit subsequently toured to six
other museums in the U.S.
Retirement to his Evergreen, Colorado,
home at 8000 feet brought peace and tranquil days, watching the wildlife outside the
door and listening to his favorite jazz and classical music with the lights of Evergreen twinkling in the distance. He took to driving his
jeep over Rocky Mountain backroads, pursuing topics of the day with his men’s discussion
groups, photography and cruising.
What a gentle sweet man. “Nice” seems
inadequate, too plain a word but is a perfect
description. I will miss him every hour of
every day and thank him for the adventures
of our life together.		
I
—Eleanor Sullivan

Granada Planetarium upgrades to fulldome
In mid-July, ZEISS installed a new fulldome video system in the planetarium in
Parque de las Ciencias
Granada, Spain. The two ZEISS VELVET
projectors replace an older fulldome
system. The computer technology and software have also been completely renewed,
according to a recent media release.
Since its opening in 1995, the 10m planetarium has been equipped with a SKYMASTER ZKP3 planetarium projector, which is
still in use.
In October last year, the European Space
Agency (ESA) announced the opening of an office of the European Space Education
Resource Office (ESERO) network to provide educational resources to primary and secondary school teachers and students at the Science Park in Granada. Granada is thus the only
Spanish city to have a European space office. www.parqueciencias.com/parqueciencias 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
7-8 September 2018. British Association of Planetaria (BAP), 2018
Conference, Thinktank Planetarium, Birmingham, United
Kingdom.
Contact:
Lee.Pullen@wethecurious.org;
www.
birminghammuseums.org.uk/thinktank
10-13 September. Astronomical Society of the Pacific (ASP), Annual
meeting, conference on Astronomy Education and Outreach,
Wine Country, north of San Francisco, California, USA. Contact:
Greg Schultz, gschultz@astrosociety.org, www.astrosociety.org/
about-us/asp-annual-meetings/asp-2018-annual-meeting/
12-14 September. Live Interactive Planetarium Symposium (LIPS)
2018, Pacific Science Center’s Willard Smith Planetarium,
Seattle, Washington, USA. LIPSymposium.org; contact: karrie@
digitaliseducation.com
19-21 September. Digistar User Group, University of Utah, guest house
and E&S, Salt Lake City, Utah, USA, contact: Kevin Scott, kevscott@
es.com; www.digistardomes.org or www.dug2018.org.
29 September – 2 October. Association of Science-Technology Centers
(ASTC) Annual Conference, Connecticut Science Center, Hartford,
Connecticut, USA.  www.astc.org
4-10 October. World Space Week. www.worldspaceweek.org/
calendar
13 October. Astronomy Day. Contact: Gary Tomlinson, gtomlins@
sbcgloba.net
13-18 October. Great Lakes Planetarium Association (GLPA), Annual
Conference, Abrams Planetarium in East, Lansing, Michigan, USA.
Contact: Mike Smail, msmail@adlerplanetarium.org; glpa.org/
conf/2018
24-28 October. “The future of science museums and their professionals,” 19th Annual Meeting of Science and Technology Centres of
Spain, Ciutat de les arts i les ciènces, Valencia, Spain.
1-3 November. National conference of sky and space, Cité des sciences et de l’Industrie, Paris, France. www.afastronomie.fr/rencontresciel-espace
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
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
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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
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.)
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.
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.
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

Overheard at various conferences
What a great IPS conference. Merci beaucoup again to Marc Mouton
and his amazing staff. Cité de l’space was the perfect venue—easy access
from the hotels or public transportation, wonderful exhibits (with
English labels for us monolinguals), beautiful grounds, great spaces for
presentations, and great presenters. Fabulous food. And it only rained
furiously on the walk to the gala banquet. (Did I mention the fabulous
food?)
I only wish I had had several personal clones, so I could have heard
more of the parallel talks. Well done, all.

Memorable moments
Facially hirsute Jack Northrup and Javier Armentia’s presentations
in “Planetarium Outside the Box” were followed by Dongni Chen, who
remarked, “It is a pity I have no beard.”
Jack had earlier introduced himself as having spent 16 years teaching
in middle school in the U.S. “I finally graduated!”
Fernando Jauregui Sora from Pamplona shared an activity at his
planetarium. Visitors had come for a session about the International
Space Station. The ISS was flying overhead just before the presentation
began, and he pointed it out to the crowd.
Then everyone went inside for a planetarium program, an ISS
lecture, and activities. Ninety minutes later, at the conclusion of the
program, the ISS was visible overhead again. The crowd’s reaction this
time—cheers and greater interest—was a result of what they had just
experienced. Well done!
Petre Remus Cirstea presented “Toward a Definition of the Fulldome
Documentary Film through Film Aesthetics,” and, looking around
the room of international planetarians, asked, “Should I continue in
English? Or in French or Romanian?” Romanian cosmonaut Dumitru
Prunariu had suggested that if you want to go to space, “You should be
training to be an astronaut since you were seven years old.”
In “Reaching Specific Audiences,” Marco Brusa brought some of the
materials he uses with blind and visually impaired visitors. So many
astronomy programs are based on visual observation. To make the
experience “not a show with less for some, but with extra for all,” he’s
developed a number of tactile materials.
A book of custom-made tactile pages allows everyone, sighted or
not, to have a richer planetarium show experience. 3D printed models
of solar system bodies are handed around to help audiences understand
relative sizes. He recommended making lots of inner planets because
small ones get lost, and the necessarily slower pace of the programming
allows visitors time to explore.
After being handed the skewed-slightly-north-of-the-equatorprojection print of continents, Johannesburg area’s Jonathan Padavatan pointed out, “There’s a mistake here. You left out South Africa.”
On a tour of the Jolimont Observatory, our guide indicated a tall
tower that was built as a memorial to the Battle of Toulouse in 1814. “A
pointless battle,” he pointed out, “since Napolean had surrendered four
days earlier.” But the armies were there, so they fought anyway.
The tower is the tallest point around the observatory and grounds.
Notebooks kept by astronomers tracking an asteroid include coordinates over several days, ending with the notation, “The tower is in the
way!”
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Guides Roland and Jacques described the seven-ton block of stone
from the Pyrenees that is the solid base for the main telescope. It was
moved the “same way they moved stones for the pyramids—with
rollers.”

Some weird thoughts
Tom Hamilton’s book, Weird Thoughts, contains short stories and
anecdotes, the sort we used to call “cocktail party” tidbits. Here’s one:
The last man on Earth sat in his room. There was a knock on the
door. “It’s not locked. It’s never locked.”
The door opened. The last woman on Earth stood there.
“I know I said I wouldn’t have you if you were the last man on Earth.
I’ve changed my mind.”
Also from Weird Thoughts: Erwin Schroedinger took his favorite pet to the veterinarian for a checkup. The vet left Schroedinger in
the waiting room, taking the pet in its carrier back to an examination
room. An hour later, the vet returned to say, “Dr. Schroedinger? About
your cat? I have good news and bad news.”

Moments at MAPS
At the recent Middle Atlantic Planetarium Society meeting in
Mystic, Connecticut, Sharon Smith spoke about a solar system model
created using microspheres. Hand-held microscopes, similar to the ones
used for detecting counterfeit money, allow visitors to see the sizes,
and the distance scale fits into a classroom (almost).
These are tiny spheres, 10 to 300 microns in size, and are mounted on
glass slides. The spheres are fixed to the glass with nail polish, and using
a dissecting microscope to move the spheres and assemble the slides
was a challenge: “Left was right, up was down, and this brain wasn’t
going to do it. Static kept the microsphere on the .0000 brush. I had
nightmares about me sneezing.”
Mercury to Neptune worked well, but to see Pluto, “go outside.”
And—what about those troublesome projectors/sound systems/
drones that aren’t working as they’re supposed to?
Tim C: “Have you ever tried talking to your equipment?”
Talia S: “It’s usually cursing.”
Brad Rush, demonstrating Spitz’ Zygote Body system, showed a
graphic of a hollow human head. He remarked that, “The inside of the
skull is empty because I turned the brain off. Not because it’s the male’s
skull.”
From the audience, Dave called, “I don’t get it.” Nuff said.
I

Courtesy xkcd.com; permanent link to this comic: xkcd.com/1046
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