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The beautiful Pic du Midi Observatory at night.
The observatory is one of the post-conference
destinations for IPS 2018 in Toulouse, France.
The Pic du Midi public facilities are being overhauled, incorporating the installation of a planetarium (Europe’s highest, at 2,877m), which
will have been open for only a few months by
the time of the conference. Photo © N. Mourgeois.
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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

Don’t forget Don Hall, eclipse preparation, and must sees
Of all the people to forget! Walt Tenschert
pointed out that we forgot to include the
name of Don Hall in the list of people associated with the Strasenburgh Planetarium in the
March Planetarian (Vol. 46, No. 1, page 44).
The indomitable Mr. Hall was director for
a number of years until his retirement, and
during his tenure at Strasenburgh he served as
president of IPS.
Many apologies to Don, and many thanks
to Walt for finding the error and allowing us
to make amends.

Eclipse is around the corner
This is the last issue of Planetarian before
the August 21 eclipse. From watching the
news and listening to comments, it looks like
planetariums are ready. My news feed is full
of announcements of shows aimed to prepare
audiences for the big event, and also that
lodging is becoming difficult to find along the
path of totality.
Jeanne Bishop devotes her Seeking What
Works column on page 42 in this issue to
methods of safely viewing of the eclipse,
and includes some tips learned through
her many years of teaching on how to use
models effectively.

Data to dome and hononyms
For any speaker of English, hononyms are
always a headache. They’re those plagued
words that sound the same but are spelled
differently, like, too, to, and two.
Most of the time context tells us which
word it is, but, in the case of Data to Dome and
Data2Dome, the context can be ambiguous.
The way that language changes, my prediction is that Data2Dome will eventually just
become D2D, and will bring to mind R2D2’s
younger sibling.
IPS is at the forefront of the move to make
big data meaningful to more people, and
rightly so. Planetariums are places where
people expect to “see” things they normally cannot, like stars in a light-polluted city,
planets without a telescope, and galaxies so far
away that it takes millions of years for their
light to reach us.
The data that the current and upcoming
generations of instruments gathers means so
much to their researchers gathering it, but
literally nothing to the rest of us. The fact that

planetariums have a way of visualizing and
presenting this data so that it makes sense to
our audiences is a natural extension of work
we already do.
Thanks to the extremely hard and tedious
work already done by planetarians, along
with the European Southern Observatory, all
of the major planetarium vendors, and the
supercomputing visualization centers that
turn the data into images, the ability to share
research quickly, easily, and understandably
is here for some planetariums, and around the
corner for others.

iSTAR sees “first light”
For people looking for resources, be it a literature search for a research paper or data on
planetarium efficacy as budget justification,
there is a new and extremely valuable database now available.
It is called iSTAR. “The international
STudies of Astronomy education Research
online repository is the result of a concerted international community effort to collect
and categorize existing research from peerreviewed journal articles, dissertations/theses,
and grey literature,” says the iSTAR “first
light” article in the Journal of Astronomy &
Earth Sciences Education1.
The paper, written by a 7-member iSTAR
team, points out that
Unlike the field of traditional astronomy
in which research is conducted nearly exclusively by individuals who hold the exclusive
identities of “professional astronomers,” AER
[astronomy education research] is conducted
by individuals representing a wide variety of
academic settings and affiliations, including
1 See Vol. 3, No. 2, December 2016, at www.
cluteinstitute.com/ojs/index.php/JAESE/article/
view/9845

professional astronomers, astronomy education researchers, planetarium operators, cognitive scientists, psychologists, anthropologists,
science educators, science education researchers, teacher educators, policy makers, museum
educators, curriculum developers, outreach
enthusiasts, and publishers.
Papers that have appeared in Planetarian
also are included in the database, which will
be continually updated as time passes and
new research is discovered and written.
Be sure to make a virtual bookmark for the
site, at istar.openrepository.com/istar.
The project is the child of the CAPER team
(Center for Astronomy and Physics Education
Research), and a major project for Coty Tatge,
CAPER research associate and a graduate
student at the University of Wyoming. Find
out more about CAPER at www.caperteam.
com/.

More good reads
Be sure to check out Tom Kwasnitschka’s article titled “Planetariums-not just for
kids” in the April 26 issue of the weekly news
magazine Nature. Tom is a staff scientist at
the GEOMAR Helmholtz Centre for Ocean
Research Kiel in Germany, specializing in seafloor mapping and visualization, and an early
enthusiast of fulldome as a means of visualizing science data.
In the article, Tom “argues that the modern
digital planetarium is a research grade visualization facility and invites researchers to
partner with their local planetarium. This
article is an important step towards making
the scientific community aware of the revolution that has been occurring in our field,” said
Mark SubbaRoa when he shared news of the
article with us. Go to www.nature.com/news/
planetariums-not-just-for-kids-1.21888.
I

More inside (the envelope)
Also be sure to check out Oded Kindermann’s ambitious new
project called planetariumforum.com. “Our goal is to unite planetarians from all over the world, shortening distances between us
and offering the possibility to interact and share information in a
more modern way,” Oded said.
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President’s Message

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

A busy spring for IPS officers

Summer is almost here, and it is hard to believe how quickly the
time seems to fly! Spring was busy, as the IPS officers convened here
in Bangor, Maine to plan for the IPS Council meeting in October in St.
Louis just prior to the Pleaides Conference. We also continued planning the IPS2018 Conference in Toulouse, France with our host Marc
Moutin and his team, explored next steps for Vision2020 with Jon
Elvert and his team; and conducted other
items of our regular business.
Progress was made on a number of
fronts, including moving the IPS website
redesign forward. This process now has
started, and members will see a new look
and new functionality by the end of this
calendar year.
As part of my “to do list” from our
meeting, I’ll be reaching out to committee and task force chairs regarding goals
for the upcoming year and planning for
council presentations in St. Louis.
Additionally, officers are asking them
to assist Marc Moutin and the IPS2018
Conference Team with the numerous
sessions that will take place at our meeting
in Toulouse.

Taking part at IMERSA
IPS was well represented at the IMERSA conference in February
with Mark SubbaRao’s Science Matters panel discussion and Charlie
Morrow’s remote presentation “Audio Matters” exploring the use of
immersive sound in the dome. These collaborations will continue at
a variety of upcoming events, and I would like to thank IMERSA for
working with us on some sessions that will
take place at IPS2018 in Toulouse.

Meeting with sponsors

For the Northern Hemisphere vernal
equinox (making sure I don’t get Martin
George from Launceston, New Zealand or
Alex Cherman from Rio de Janeiro, Brazil,
poking me about seasons/hemispheric differences), I travelled to Cité de l’Espace to meet
with the team there to plan for 2018 conference, explore the technical setup options,
and work together to make the conference
process as smooth as possible.
I want to personally thank the vendors
who made time to attend this important
meeting and see the space and constraints of
the facility.
Toulouse has a 20-meter dome and a
Off to NAOJ workshop
15-meter one with specific setup situations
Shortly after the IPS officer’s meeting,
for these facilities. By having vendors visit
Mark SubbaRao was off to Japan for the
the site, they could see first hand what is
2017 Data to Dome workshop at NAOJ
Front: Carole Rimaudiere and Joaa Moriera from LG.
available and how to plan, not just for the
Next: Volkmar Schorcht, Zeiss; Michael Daut, E&S;
headquarters in Mitaka. The event was
domes but also for booth space, storage, and
Sophia Dannberg, Zeiss; Estelle Pacalon, RSACosmos;
live streamed and you can find tutorials,
all of the other items associated with having
Véronique Hallart, cité de l’Espace; Paul Tetu, Sciss.
videos and more at prc.nao.ac.jp/fukyu/
space at IPS2018. Each conference is unique
Back: Benjamin Cabut, RSACosmos; Marc Moutin, cité
dtod/. You also can read more about the
de l’Espace; Shawn Laatsch; and Pascal Prieur, cité de
and meeting at the site in advance can help
l’Espace. Photo courtesy cité de l’Espace.
workshop in this month’s Data to Dome
the conference host and vendors feel more at
column on page 28.
ease in the planning process.
In addition, the European Southern Observatory and IPS have
I encourage vendors who were not able to attend to be in close
launched the Data2Dome (www.data2dome.org/) initiative. D2D is
contact with Marc Moutin and Pascal Prieur to make time to visit the
an emerging open-source community standard for publishing assets site before the end of August to make sure they are ready for the conferto the planetarium community that is open to all digital planetari- ence in 2018.
um software providers/vendors. (Read more starting on page 60 in the
Marc Moutin recently sent out a video about the upcoming IPS2018
September 2016 Planetarian.-ed)
Conference in Toulouse to all IPS Affiliate Representatives to share
We highly encourage all vendors to integrate this standard into their during the regional meetings this year. Make sure you get to see it, or
software packages so that there will be a cross-platform mechanism for ask your rep to see it. It gives a nice overview of the facility and plans
content sharing of astronomical data and discoveries across the entire
for the conference.
planetarium community.
To be clear: IPS endorses the D2D standard; we do NOT endorse any
New earlier deadline for papers
particular vendor’s product or software package.
By the time you receive this, the team from IPS2018 will have sent
“Data to Dome” refers to the broad IPS-led initiative to make it easier
out the call for papers and workshops, which will be available from
to visualize scientific data in a planetarium. “Data2Dome” refers to the
June 1 to September 30, 2017. The call is going out much earlier than in
ESO-led standard, which is one piece of that larger vision. If you have
previous years as the team plans to meet in St. Louis after IPS Council
questions regarding this, please contact Mark SubbaRao or me.
this year to select papers, organize sessions, and make sure they can
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accommodate requests for dome presentation by delegates, etc.
Please consider presenting a paper, conducting a workshop, or
hosting a panel discussion in Toulouse and sharing your experiences
with your planetarium colleagues. Sharing your knowledge and expertise helps the field expand and improve, and inspires new uses of planetariums. Please come share what you do with the global planetarium
community!
Cité de l’Espace is a fantastic venue for our conference as in addition to the two domes, the whole park will be available with numerous
rooms for workshops and special session. The fabulous exhibits include
the Arian 5 rocket, the Mir Space Station, and, of course, the Astronaut
Exhibition, where you can experience what it feels like to walk
on the moon, explore how astronauts and cosmonauts train, and
what life is like in space on the
ISS looking through the “cupola”
panoramic observation area.
The park is a wonderful area to
explore with numerous space artifacts and displays of modern tools
of space exploration. Toulouse
will also be hosting the IPS fulldome film festival just prior to
the IPS conference, making it
very convenient for delegates to
arrive and see the latest fulldome
programs prior to the conference
itself. The film festival will take
place from June 27 to 29, and the
conference from July 1 to 5. See
Franco Brescan shows off his
sundial, one of many in Aiello del
more details about both on page
Friuli, the “city of sundials.” Photo
18 in this issue.
by Shawn Laatsch.
During April of this year I
participated in the American Planetarium Operator in Italy project
and spent time in Assisi, Brescia, and Gorizia working with planetarium colleagues there presenting to the Italian high school students.
It was a wonderful experience and I am indebted to Simonetta Ercoli,
Loris Ramponi, and Luciano Bittesini, who were my hosts, for making
it so special and facilitating the visit.
This year the students were a bit younger in Assisi and Brescia as
compared to past years, being on average 14 or 15 years old, compared
to normally 16- and 17-year-old students. Regardless, the students all
were eager to learn, and it was interesting to work with them and hear
their questions.
The lessons I presented focused on solar eclipses and particularly
the one coming up here in the United States on August 21. I also taught
cultural constellation stories from Native American and Hawaiian
cultures, and how to see the recent comet Tuttle-Giacobini-Kresac. I
was really impressed by the students and their eagerness to learn, and
especially doing so in a foreign language.

in Mexico City from June 6 to 10. The conference aims to share best practices in the field of fulldome production for digital planetariums, educational programs, science visualization, and planetarium operations.
We are looking forward to participating with our colleagues there
and will report on the meeting in the near future. Mexico has added
a number of digital facilities over the last few years and it is wonderful to see how they are using it to share astronomy, space sciences, and
numerous other topics with their audiences.
Many planetarium colleagues will be travelling to see the August 21
total solar eclipse and others will be sharing it with their audiences.
As planetarians, we have a unique responsibility to share how to view
solar eclipses safely and the science of these events. Totality is something beyond words, and those of you who have witnessed it know it
is one of the most spectacular natural phenomena one can experience.
I know not everyone will be able to travel for this event, but if you
are doing so, I hope you have clear weather and stunning views. My
wife Kim and I are headed to Idaho and I’ll be reuniting there with old
college friend Tim Locke, who worked with me at the University of
Wisconsin-LaCrosse Planetarium when we were in our undergraduate
years. We took an eclipse trip together in 1999, and it is great to reunite
for the upcoming one this summer (Northern Hemisphere).
Good luck to all of you eclipse chasers!
I
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.

The city of sundials
My hosts showed me some wonderful sites, and in particular I will
always remember Aiello del Friuli, the city of sundials. This city has
numerous sundials of all types, and their library hosts two mechanical
models for creating sundial paths for any location on the globe. It is a
place I highly recommend visiting as it shows how a town can come
together, embracing an idea, and becoming known for exploring how
we keep time using the sun.
About the time you are receiving this issue of Planetarian, President-Elect Mark SubbaRao and I will be taking part in the IV International Festival of Planetariums organized by the National Council of
Science and Technology (CONACYT) of Mexico, which is taking place
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UPDATE
One of the most exciting times for all parents is when their child takes those first steps.
The Data to Dome initiative, just like a proud parent, is excited to announce that one of its
key objectives is now taking its first steps: Data2Dome has launched.
“It has been an exciting time for the Data to Dome initiative. Several of the objectives
that were placed in front of the IPS Science and Data Visualization Task Force when it was
formed in 2013 by Thomas Kraupe are now coming to fruition,” said Mark SubbaRao, IPS
president-elect and chair of the task force.
Data2Dome, an initiative of the International Planetarium Society and the European
Southern Observatory (ESO), is a free system that allows planetariums to daily download
images, video, and information from a wide range of sources for immediate use in preparing programs or sharing live with audiences.
In April, the ESO publicly launched the implementation of Data2Dome, announcing
that the free system for planetariums is live an active on the Evans & Sutherland Digistar 6
system. The D2D project has been working with other planetarium vendors to incorporate
it into their systems as well.
Planetarium vendors and other had been working on the idea of a pipeline that would
link content creators at planetariums with the myriad of astronomy multimedia and data
strewn across the Internet, and fill that pipeline with standardized data that would work
on any system.
The finalized D2D concept was introduced just last year at the 2016 IPS conference in
Warsaw, Poland (see Planetarian Vol. 45 No. 2, September 2016).
The system now is delivering the complete collection of images and videos from ESO’s
frontline telescopes at La Silla and Paranal, as well as from ALMA, ESA/Hubble. Also
included: NASA’s and IPAC’s Astropix project; NASA’s Spitzer Space Telescope, Chandra
X-Ray Observatory, GALEX, WISE, and NuStar; and the European Space Agency’s
Planck and Herschel space telescopes.
Data2Dome also delivers fulldome images and videos, 3D models and music, as well as
the latest press releases and blogs from all astronomy and space organisations worldwide.
Its AstroCalendar module provides daily feeds of significant astronomical events, such as
spacecraft launches, planetary alignments, historical anniversaries, and more.
The project is spearheaded by ESO in preparation for the launch of the ESO Supernova Planetarium & Visitor Centre, the first open-source planetarium in the world, at
ESO’s Headquarters in Garching, Germany.				
I

Data to Dome and Data2Dome: About Homonyms

One way to keep the two apart is to remember that Data to Dome refers to the broad
IPS-led initiative to make it easier to visualize scientific data in the planetarium.
Data2Dome is the open standard for creating feeds so that planetarium assets (images,
videos, models, etc.) can be automatically discovered and imported into various planetarium software packages.
The first version of the data2dome json standard is published (www.eso.org/public/usa/
outreach/data2dome/), and there is a new project website (data2dome.org) where interested users and vendors can register.
Or, another way to look at it: Data to Dome is the proud parent, which gave birth to D2D.

IAU launches big data group

Mark SubbaRao has been named to the
new International Astronomical Union’s new
Data Driven Astronomy and Education and
Public Outreach working group.
Its official designation is IAU Inter-Commission
B2-C1-C2 WG Data Driven Astronomy Education
and Public Outreach, or DAEPO for short.
This inter-commission working group
working across a number of IAU initiatives
nd several other non IAU communities, for
example the International Virtual Observatory Alliance Education Interest Group, American Astronomical Society (AAS) Worldwide
Telescope Advisory Board, International Planetarium Society, and the Zooniverse project.
The WG consists of 16 founding members,
including 9 members
According to an IAU new release, “With the
development of many mega-science astronomical projects, for example CTA, DESI,
EUCLID, FAST, GAIA, JWST, LAMOST, LSST,
SDSS, SKA, and large scale simulations, astronomy has become a big data science. Astronomical data is not only necessary resource
for scientific research, but also very valuable
resource for education and public outreach
(EPO), especially in the era of Internet and
cloud computing.”
More information is available at daepo.
china-vo.org.			
I

Data to Dome at LIPS
For the first time, there will be a special Data
to Dome workshop at the next LIPS symposium. While the focus of the Tokyo was on
visualizing scientific data in a planetarium
(see Data to Dome on page 26), the Muncie
workshop will try to answer the question,
“now that I have the data on my dome, how
do I best present it?”
The 2017 LIPS symposium will be held
18-20 July at Ball State University in Muncie,
Indiana, USA.
Learn more about the symposium in
the LIP Service column by Karrie Berglund
on page 56.			
I
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Calling all mobile domes: Start preparing now for IDP

By Susan Reynolds Button
IPS Portable Planetarium Committee
I know that the next International Day
of Planetariums—on 11 March 2018—seems
a long way away, but we need to begin our
plans now because 2018 will be our year to
shine!
In the year of 2018, we are making this a
World-wide Outreach Portable Planetarium
Event! We can take advantage of collaborating among several organizations and with
each other, with the help and direction of IPS,
with these goals:
•• to honor and encourage the excellent
work of mobile planetarium educators
•• to promote IPS as a forum where mobile
dome directors can learn from each other
•• to reward innovative approaches to
science education in portable planetariums.
If it is a successful event, with many mobile
domes participating, one issue of Planetari-

an will be dedicated to the fruits of the event
with photos of children of every race, culture
and age gracing the pages. Portable domes
represent “grassroots” science education at its
best, reaching remote corners of the world. You
hardworking, wonderful portable outreach
teachers will have your day in the sun!
To encourage your participation, there
will be prizes for the best photos and videos
(for example: the portable dome in the most
unusual or remote location, children participating in unique interactive lessons using
the outside as well as the inside of the dome)
and for the demonstration of collaboration
between colleagues around the world through
“partnering” on the Day of Planetariums. We
are lining up sponsors for these prizes now;
they will be announced in my Mobile News
column, as well as on the IPS website.
Submitted videos and images will be
compiled and mixed as a tribute to the importance of the mobile dome world, where live
interaction reigns, and put on the IPS webpage
and presented at our individual IPS affiliate
meetings.
As our supportive IPS Past President Joanne
Young exclaimed, “We need to elevate porta-
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bles in the planetarium food chain. All of us
know children. We buy them a million toys,
but what do they go crazy over? A big box
they can crawl in! Small, immersive environments. Would they prefer a gorgeous permanent planetarium or a portable? Would they
rather sit in comfortable chairs with moving
parts or on the floor? Where are they going
to have the intimate interactions they crave?
If you really want to turn young kids on to
astronomy, get them inside a portable planetarium!”
If you are as excited about this plan as I
am, start preparing now with your excellent
talents and imaginations. You can prepare
events for the week before, with International
Day of Planetariums on Sunday 11 March 2018
as the culminating event, or the IDP could be
a kick-off for a week of special events following the international celebration.
Keep checking the IPS website for updates
about the International Day of Planetariums:
www.ips-planetarium.org/?page=IDP,
and
also the IDP Facebook page at www.facebook.
com/PlanetariumDay/.
Let’s focus on and celebrate mobile
domes in 2018! 			
I
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IPS2018 Conference:
la cité de L’espace se prépare
and Toulouse is waiting for you!

1-5 July, 2018

The 25th Congress Organising Team
Marc Moutin
m.moutin@cite-espace.com
Véronique Hallard
The countdown for the preparations for
the 25th Congress of the International Planetarium Society, which will be held at Cité de
l’espace 1-5 July, 2018, really started more than
a year ago in Toulouse. Now we are nearly
half way completed with our launch, and are
happy to share with you some of the exciting
events we have planned and renovations that
are underway.
The conference will be preceded by the IPS
Fulldome Festival, which will be held contiguously for the first time, 27-29 June. This allows
for IPS members who want to attend the Fulldome Festival to arrive several days early,
then have a weekend to explore and enjoy

Toulouse and the surrounding area before the
conference begins.
The weekend between the two events also
will be devoted to the IPS Council meeting.
Together, with the post-conference tours,
there is the possibility of an 11-day adventure
that we can experience together.

Warsaw gave us enthusiasm
The whole IPS2018 team went to Warsaw
to attend the fine 2016 Conference organised
by the Copernicus Science Center and chaired
by President Joanne Young with the support
of the IPS council, sponsors, partners, and, of
course, the participants.

Enthused by this visit and with feedback
the organisers shared with us, as well as by
the valuable assistance of current IPS President and Conference Chair Shawn Laatsch,
we are now more than ready to give you our
best welcome. That’s what we’re committed
to do, “avec plaisir” and motivation, now that
the countdown shows that we’re half-way
towards this rendezvous!

The internet site is up and running
Progress is good in terms of the overall
organisation of the event. Our Internet
site, ips2018toulouse.org, accessible in both
English and French, has been online for a few
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All images provided by Cité de l’espace
with exception of IPS2016 group photo
(right), which is cosurtesy the Copernicus Science Centre in Warsaw, Poland.

months, filled with helpful information for
your visit. We are adding to it as we go along
and update it regularly, so be sure to check it
frequently.
We particularly invite you to take a look
with our little rocket, specially designed for
IPS2018: Cité de l’espace requires it!
For this website, as with all organisational matters, we rely on the experience, professionalism, and leadership of Hélène Boyer, a
Professional Congress Organizer (PCO). All
logistical questions, such as how to register
for the congress or about booking hotels near
Cité de l’espace, will be handled by Hélène
and her team at this address: helene.boyer@
insight-outside.com.
Among the tools the PCO is setting up,
congress-goers will have access to a smartphone application that will allow them to
access a dynamic programme of the congress

exhaustive tour of the entire site, but principally our two planetariums, we took their
comments into consideration when we modified the conference programme.
By cross-referencing them with all the other
parameters of the congress, we made changes,
which
you
can see now
on the conference website
under
the
Programme
tab. The 10
hours
of
demonstrations
under
the
domes
(purple blocks
in the table)
are
mainly
grouped
in
half-days, to
ease technical
set-ups
and
The planetarium under construction. Photo © Pascal Preiur
presentation
in real-time, live access to the themes of the rehearsals.
sessions, abstracts, biographies of the keynote
Shawn Laatsch stressed the benefits of
speakers, and contact with the various present- sharing, as far as possible, the sponsor’s techniers. This application will enable everyone to cal equipment and encouraging classic presentacreate and organise freely and with ease their tions in the large IMAX hall (300 seats), which
personal programme before and throughout will be set up in conference configuration.
the four days of the conference, and commuThere will be 54 sessions (green blocks
nicate effectively with other participants.
in the table), 15 of which will be under the
domes. The size of rooms for sessions is variSponsors previewed the site
able, ranging from 300, 150, 70, to 25 seats to
On 20-21 March, 2017, we hosted some give a range of different session formats to live
of the future conference sponsors. After an up to the theme which Cité de l’espace chose
Vol 46 No 2 - June 2017					
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for this 25th edition: “PLANETARIUM LIVE,
in and outside the dome.”

Nine themes selected
The Programme Committee was set up
for that a few weeks ago, as well as the nine
themes selected:
•• Education
•• Live! Under the dome
•• Live! Outside the dome
•• Technology
•• Dome content: fulldome
•• Portable planetariums
•• Planetarium design
•• Planetarium management
•• Professional development
On that point, please take notice that,
unlike previous editions of the IPS conference,
the call for abstracts for papers and workshops
is scheduled very early, i.e. more than a year
before the congress. The period for submissions just opened on 1 June, and the deadline
is 27 September.
It is our desire to encourage participants to
create interactive sessions by sharing experiences on similar themes and involving the
audience as much as possible in dynamic and
innovative formats.
The Programme Committee will examine
the proposals at the Pleiades Conference in
next October in Saint Louis, Missouri, USA
(see page 18). Accepted papers and workshops
will be confirmed in December, 2017 to allow
6 months for discussion and preparation.

The planetarium gets a new look
At the same time as we are setting up and
11

Cloitre des Jacobins. Photo © P. Nin

Cité de l’espace at night. Photo © Manuel Huynh

organizing this conference, we are in the
all 280 chairs will be equipped with voting
middle of renovating our large 20m planetarboxes, enabling the public to have real-time
ium. Cité de l’espace has two domes: this large interaction at certain points of the show and
one and a smaller one of 15m.
thus be actors as well as spectators. The wealth
After 12 years in operation and more than
of possibilities of this response system will
3 million visitors using its equipment, this eventually lead to customised sessions of the
renewal of Planetarium was vital to restore it visitors’ choice. It also has great educationto the cutting edge of technology and present
al potential and will be in operation during
the latest astronomical discoveries to the educational programmes to test students’
public in exceptional conditions. This operaunderstanding and then inform follow-up
tion was made possible thanks to investment
programmes depending on progress observed
by Toulouse Metropole, the owner of Cité de or the expectations expressed.
l’espace.
We will use these boxes as part of our event
At the heart of this renewal lies the SkyExto vote on the Fulldome Festival films, but
plorer 4 astronomy simulation software by
above all, we are counting on you to try out
RSA Cosmos, combined with the deploythis interactive installation, which is unique
ment of the latest laser video projection techin France!
nologies, delivering better definition and
Beyond the new modern and comfortmore saturated, deeper colours.
Faces to know at the conference
Thanks to ten 4K video-projectors all around the hall, projection on the 600m² dome screen
will have a “true 8K” resolution.
To complement the unique
projection system, the hall’s
sound system will be totally
renewed with a new set of
loudspeakers all around the
dome screen. As a comparison with existing 5.1 home
cinema systems with 5 channels, front, back, left, right and
centre with a bass sub-woofer, the planetarium system has
an 11.8 architecture, i.e. 11 channels to deliver an innovative
soundstage for totally wraparound sound to improve the
total immersion of the spectator.
One final innovation to give
the visitor a new experience:

able chairs, with inclined backrests to give a
perfect view of the whole image on the domescreen, the screen itself will be completely
renewed with a deep clean to both sides and
a freshly painted internal surface. All floors,
decoration, and mood lighting in the hall will
also be renewed, to meet the requirements of
the public, including disabled users.
It is important to mention that this investment by Toulouse Metropole also includes a
technical upgrade for the 15m planetarium
with the integration of the SkyExplorer4 software powerful computers and auto calibration system to make it fully compatible with
the planetarium for pooling of production
and animation work on both facilities.
Please note that the central area which
housed the old simulator will be empty
during
Congress,
allowing
optomechanical systems to be
installed with ease.
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A little tour of the
social events
We are also making progress in preparing for you some
quality fun time on the fringe
of the congress itself. The gala
dinner which will close IPS2018
is already planned for the
magnificent Cloître des Jacobins: the cloister of a former
12-13th century convent at the
heart of Toulouse’s old town,
which has preserved a church
which is unique of its type: it
has a double nave ended by a
very unusual column called the
“palmier” (a palm tree). Please
note that this unique space,
which rarely opens its doors
Vol 46 No 2 - June 2017

for private occasions, has a limited capacity,
so book your seat when you register for the
conference!
On the Wednesday evening Cité de l’espace
itself invites you to enjoy its facilities: the
gardens where there will be buffets near the
space exhibits (the Russian MIR station, the
Ariane 5 rocket, the XMM satellite) as well as
near our small astronomical observatory with
its 400mm telescope.
You also will enjoy the permanent exhibitions, where you can find out all about space;
the temporary exhibition “Astronauts,” to
share our pride in having, as we write, our 10th
French astronaut in space, Thomas Pesquet.
This friendly evening also will be the
chance to screen the three prize-winning
films of the Fulldome Festival and take the
traditional group photo before we dance the
night away. We have fond and vivid memories of the DJ in Warsaw last year!
We are also in the process of setting up one
of the post-conference Tours to the Pic du Midi
observatory in the mountainous massif of the
Pyrenees. The Pic du Midi public facilities are
being overhauled, incorporating the installation of a planetarium (Europe’s highest, at

2,877m), which will have been open for only
a few months by the time of the conference.
You will have the pleasure of exploring it at
the same time as the regular scientific facilities, operated by L’Observatoire Midi-Pyrénées, one of our partners.
Read more at www.obs-mip.fr/pic-du-midi/
activites-scientifiques.
This observatory is unique in France as
construction started in 1873 (using donkey
power!) on one of the finest panoramas of
the Pyrenean chain. In 1963, NASA financed
the installation of a 106cm telescope, used to
take detailed photographs of the lunar surface
as part of the preparations for the Apollo
missions.

International Dark Sky Reserve
Nowadays, the Pic du Midi is registered as
an International Dark Sky Reserve to protect
the observatory from light pollution. Could
this be a chance to discuss this important
subject in a session?
This tour will complement the historical tour of the City of Toulouse, which will
include, amongst other things, the exploration of the Observatory of Jolimont—the
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second in France after Paris—which was built
shortly before the Pic du Midi Observatory.
Toulouse, a city which nowadays is oriented towards aeronautics (thanks to Airbus and
its commercial aircraft and Defence and Space
facilities) and is proud to host the IPS congress
and, shortly thereafter, the EuroScience Open
Forum: the biggest interdisciplinary meeting
on science and innovation in Europe. More
than 4,000 delegates and 400 journalists from
80 different countries are expected to attend.
Toulouse, the “Ville Rose,” will have the
title “European City of Science” for 2018
and bring this forum to France for the first
time. We are looking at ways to create links
between the two events. We will tell you
more in a coming article or newsletter!
Register to receive the newsletter from
our website, and follow us on the conference Facebook page to keep yourself
updated:
www.facebook.com/IPS-2018Toulouse-293066971120995.
We are delighted to be sharing this major
event with you as it is coming together. We
hope that many of you will come and enjoy
the conference, Toulouse and the area!
A bientôt !			
I
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Engaging adults in a 3D planetarium

Andrew Glester
University of the West of England, Bristol
Bristol, United Kingdom
andrewglester@gmail.com
Planetariums are evolving. In July 2015, the
@Bristol Planetarium became the first 3D planetarium in the UK. Families frequent during
the day, but little research exists considering
the impact on adults in planetariums. This
research sought to explore the role of the new
3D planetarium in communicating science
with adults. Exclusively adult audiences
attended three different shows and filled in
self-completion questionnaires designed to
test whether they were inspired and engaged
and whether they learned anything. The literature review explored informal learning and
existing efficacy research and tracked the
evolution of planetarium research from 2D to
fulldome, 3D.

3D or not 3D?
Previous research into the use of 3D in a
planetarium is scarce due to the novelty of the
technology in operation (Schnall, Hedge and
Weaver, 2012).

The first 3D planetarium in France saw
an increase of 44% of paying public visits to
the planetarium, after it was upgraded to 3D,
compared to the previous three years (Frappa,
2012), suggesting that the technology can
attract new visitors. In terms of education, a
study of 498 adults visiting another 3D planetarium in 2014 found that there was no difference in short term learning between 2D and
3D versions of the same film. From this study,
123 of the participants were also interviewed
6 months later and only those who had seen
the 3D version of the film showed long term
learning gains (Price, Lee, and Malatesta, 2014).
In 2010, Price and Lee found that, in a
sample of 19 middle school students, there was
no increase or decrease in accuracy for either
2D or 3D, but that those who had experienced
the 3D aspects took significantly longer to
complete the same tasks (Price and Lee, 2010).
Wyatt argued that the switch from 2D star
mapping to fulldome video demanded a new

approach to the production of planetarium
shows with a greater focus on the audience
experience (Wyatt, 2005). Given the importance of the audience experience in the new
3D planetarium, the question of whether the
audience feels that the 3D enhanced their
experience comes into focus.

Methodology
The study was conducted at the planetarium at @Bristol Science Centre between June
and October 2015. Three events were selected for the study: Planetarium Nights, Aliens,
and Blue Marvel. The Planetarium Nights show
covered stargazing, navigating the night
sky, Greek myths of constellations, and the
science of astronomy. Created by the team
at @Bristol, it combined a live narrator with a
mix of fulldome 3D and 2D films and demonstrations of the night sky. There were a total of
380 attendees.
Blue Marvel is a show about how space
exploration has led to a deeper understanding of Earth ecology and the importance
of looking after our planet. There were 4
programs with a total of 380 attendees.
The Aliens showings were a screening of the
James Cameron 1986 film. The Aliens sample
is the control group, consisting of a group of
adults using the planetarium without any
science communication taking place within
the planetarium itself. There was no narrator.
There were a total of 190 attendees.
For all three events, audience members were
invited to explore the Space Gallery before
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Facing page: Adults in the @Bristol Planetarium. Photo by Lee
Pullen. Glasses illustration from shutterstock.com. Remaining graphs and images from the author, except where noted.
Note about identification: the figures retain their numbering
from the author’s master of science degree dissertation Sitting
outside the Milky Way: Communicating Science with Adults in a 3D
Planetarium.
Go to www.ips-planetarium.org/?page=EngagingAdults to
read the entire paper.

Fig. 1

and after their show. The Space Gallery was newly launched
in June 2015 alongside the 3D planetarium upgrade and is
made up of a combination of static and interactive exhibits which explore different aspects of space science. For the
Blue Marvel event, the audience had access to the whole of
the @Bristol Science Centre for an evening event exploring
the theme “Earth.”
Attendees self-completed questionnaires after the shows.

New and established audiences

Fig. 3

Every show was sold out, suggesting a healthy adult audience for planetarium shows. Some 55% of the Planetarium
Nights audience and only 10% of the Blue Marvel audience declared an interest in astronomy (Fig. 1) as a reason
for them attending. With only 41% and 40%, respectively,
citing an interest in science as a motivating factor, it seems
that the 3D planetarium is an opportunity to reach adult
audiences with varying degrees of interest in science and
astronomy.
The audience for the Blue Marvel were at @Bristol for a
special late night event, where the whole science centre
was open exclusively to adults.
Some 45% of those who came to see the Planetarium
Nights show did not cite an interest astronomy and 60%
did not declare an interest in science.
The new 3D upgrade of the planetarium was a motivating factor for 45% of the Planetarium Nights audience
and 70% of the Blue Marvel audience. Another 19% came
to experience the new 3D planetarium without declaring
an interest in science or astronomy. A further 24% came
with an interest in science but not astronomy; and 38%
came because they were interested in astronomy but were
not motivated by the new 3D planetarium or an interest
in science.

Inspiration
Fig. 7

Fig. 8

Vol 46 No 2 - June 2017					

For Planetarium Nights, 96% of the audience thought
that they would go stargazing/look up at the stars more
often as a result of seeing the show (Fig. 8). The 4% who did
not think it would increase said they were already doing it
more than once a month (Fig. 7). That is compared to 33%
of the Aliens screening.
The test of inspiration for the Blue Marvel audience was
more complicated. The audience were asked whether they
thought the show would elevate the importance of “potential environmental impact” in their minds when considering a range of activities.
The show featured 3D visualisations of the energy
consumption of the UK in terms of renewable energies and
the carbon and money saved by @Bristol by using renewable energies. This seems to have inspired the audience to
act; after the show, 60% said they thought that potential
environmental impact would be more important when
(Continues on next page)
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Screenshots of @Bristol programs by editor

they selected energy suppliers. Some 70%
said it was already important to them, and
40% said it would be elevated in importance
for each of home improvements, going on
holiday, and shopping.

Engagement
Participants used the comment spaces on
the questionnaire to express their delight,
with words like “The WOW factor,” “Great.
Keep it up,” “Breathtaking,” and “Great showwill come again” for Planetarium Nights. With
100% of the Planetarium Nights and 80% of
the Blue Marvel audiences rating the shows as
good or very good, it appears that they were
engaged by the shows. It is interesting to note,
by contrast, that 60% the audience for Aliens,
seeing a film they presumably love to see
again, rated is as very good, compared to 90%
for Planetarium Nights.

What are they engaged with?
Some 93% of the Planetarium Nights audience, who saw a show which was 54% science,
wanted more science. (Fig. 3). None of them
wanted less science, but 24% wanted less
about myths and 14% wanted less stargazing.
(14% of the show was stargazing and 12% was
about myths.) The audience were getting a lot
of science and wanted more. The suggestion
is that the science in the show was engaging
them most of all.
The responses to the question “What was
the most memorable/best part of the show?”

also provide insight into what engaged the
audience most. With 33% of the Planetarium Nights audience referencing Saturn, 11%
the Milky Way Galaxy, 15% Pluto, 4% black
holes, and 11% the commentary, the science
content was the most frequently recalled.
The 3D aspects (11%), travelling through the
universe (15%) and close ups (19%), combined
with Saturn, Milky Way, Pluto and black holes,
all suggest that the audience were engaged by
the 3D nature of the show and 100% of the audience said that the 3D enhanced their experience.

Did they learn anything?
Further studies are needed to evaluate how
much information is retained long term from
a 3D planetarium show and this study can
only consider whether the audience felt they
had learned something.
Some 100% of the Planetarium Nights show
said they learned something. While 100% is
often a concerning statistic, the show does
cover a wide range of topics, from classical
myths to the latest science from the New
Horizons mission. As such, it is likely that few
people would already know everything they
heard in the show.
For Blue Marvel, 90% of audience said they
learned something new.
Fifteen people from the Planetarium Nights
audience gave 26 responses to the question
“What did you learn?” 62% of the responses referenced an aspect of the science in the
show, 27% said they learned something about

stargazing, and 11% about myths. Again, this
suggests that the audience was most engaged
by the science, as it seems unlikely that 89%
of the audience would know that in Greek
mythology Lyra was the source of all music
on Earth, for example.

The impact of the use of 3D
All audience members said that the 3D
enhanced their experience and often cited a
3D aspect of the show as their most memorable/best part of the Planetarium Nights show.
After the Planetarium Nights show, 70% of
the people who answered the question chose
something which was shown in 3D as the
most memorable/best part of the show, with
11% specifically stating that the fact that it
was in 3D was the most memorable/best part.
For Blue Marvel, which was entirely in 3D,
20% said that the fact that it was in 3D was
the most memorable/best part, 20% said it
was the perspective afforded to them by the
stereoscopy, and 40% said it was seeing the
planets, which were in 3D, like the rest of the
show. The remaining 20% said that it was the
information in the show which was the best/
most memorable thing about it.
Planetarium Nights, which mixed 2D and
3D, was rated more highly than the Blue
Marvel, which was entirely in 3D. There are
some suggestions that shows which combine
2D and 3D do engage audiences more effectively than those which are entirely in 3D
(Gandolfi et al. 2005; Plummer et al., 2013)
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Fig. 15 (left): Content analysis: Percentages within Planetarium Nights Show;
Fig. 16 (above): Content analysis: Percentages within Blue Marvel Show

The impact of the 3D on learning and retention of information remains an intriguing
area for further study. If audiences are more
entertained, are they less (or indeed, more)
educated, inspired or engaged by the science
if the show is in 3D? Does seeing the show in
3D increase the retention of learned information as has been previously suggested (Price,
Lee and Malatesta, 2014)

(Frappa, 2012) that audiences are increased in
etarium in France: Review after 6 Months
volume and enjoy the show more when 3D is
of Operation.” IPS conference, July 22-26,
used as part of the show in the early months
2012, Baton Rouge, Louisianna.
of operation.
Gandolfi, G., Catanzaro, G., Giovanardi, S., Masi,
The interest in 3D films appears to wax and
G. and Vomero, V. (2005) “New Perspectives
wane, and it will also be interesting for further
in Planetarium Lectures.” ESO/ESA/IAU
research to see if this is also true of the use of
Conference, Communicating Astronomy
3D within planetariums.
with the Public, 14-17 June 2005, ESO HQ,
It would appear that the 3D planetariGarching, Munich, Germany.
um of today remains a way to attract
Plummer, J. D., Kocareli, A. and Slagle, C. (2013)
and engage new audiences with science.
“Learning to Explain Astronomy Across
Astronomy and climate science were
Moving Frames of Reference: Exploring
both well received by the audiences. In
the role of classroom and planetariumaddition, the audiences were sufficiently
based instructional contexts,” International
inspired by the shows to wish to change
Journal of Science Education, 36(7), pp. 1083–
their behaviours accordingly. It would be
1106. doi: 10.1080/09500693.2013.843211.
interesting for further research to design
Price, A. and Lee, H.-S. (2010) “The Effect of
studies which follow up on this to see if
Two-dimensional and Stereoscopic Presenthose intentions are followed through.
tation on Middle School Students’ PerforPlanetariums attract audiences around
mance of Spatial Cognition Tasks,” Journal
the world and the new 3D capabiliof Science Education and Technology, 19(1),
ties appear to be another opportunipp. 90–103. doi: 10.1007/s10956-009-9182-2.
ty to attract audiences who are not all
Price, C. A., Lee, H.-S. and Malatesta, K. (2014)
already interested in science and astron“Stereoscopy in Static Scientific Imagery
Attention to detail: The signage for the viewing of
omy as well as those seeking to indulge
in an Informal Education Setting: Does It
Aliens, especially for hard-core fans of the movie.
their interest in science and astronomy.
Matter?” Journal of Science Education and
LV-426 was the name of the moon (one of three
Careful programming and the creation
Technology, 23(6), pp. 721–734. doi: 10.1007/
known orbiting Calpamos in the Zeta2 Reticuli
system, 39 light years away from Earth) that was the
of engaging shows will be needed to
s10956-014-9500-1.
setting for the alien action.
maintain this high level of interest, but
Schnall, S., Hedge, C. and Weaver, R. (2012)
the opportunities are there as adult plan“The Immersive Virtual Environment of
Conclusions
etarium audiences are entertained, engaged,
the digital fulldome: Considerations of releThere is a suggestion from the literature inspired and feel as though they have learned
vant psychological processes,” Internationthat a mix of 3D and 2D within a show leads something.
al Journal of Human-Computer Studies, 70(8),
to a more engaging and enjoyable experipp. 561–575. doi: 10.1016/j.ijhcs.2012.04.001.
ence for the audience (Gandolfi et al. 2005;
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Welcome to the Gateway to the West and
the birthplace of the Mercury and Gemini
spacecraft: Saint Louis, Missouri!

October 10-14

Such a unique gathering of our community deserves a
distinctive experience, and we have a stellar conference
planned. Our host institution, the James S. McDonnell Planetarium at the Saint Louis Science Center, is located in beautiful Forest Park, named best urban park in the United States
two years running. Forest Park is home to four of the five
Zoological Park and Museum District Institutions (which
you will have time to explore) as well as gorgeous fall colors
as the leaves change in October.
The Saint Louis Science Center spans Interstate Route 64,
with the McDonnell Planetarium in Forest Park on the north
side and the OMNIMAX® Theater and other exciting exhibits on the south side, offering a large and distinctive campus.
Our conference hotel is the Airport Renaissance, which
once was a favorite place for the Mercury 7 astronauts to stay
when they would come to Saint Louis to visit their spacecraft, being built by here by McDonnell Aircraft1. Much of
the conference will also be held at the hotel, with complementary shuttle service between the hotel and McDonnell
Planetarium, allowing you more time to network and get to
know new colleagues. If you would like to drive you own
car, complementary parking is available as well.
The James S. McDonnell Planetarium boasts a 24-meter
dome, brand new seats just in time for the conference, mats

It is truly our honor to be hosting the
Pleiades National Planetarium Conference,
10-14 October, bringing together GLPA,
GPPA, MAPS, PPA, RMPA, SEPA, SWAP, as
well as our friends from the IPS community around the world. We are excited to
be gathering planetarians from across the
United States to meet and share ideas and
best practices, making this unique community of planetarians even stronger than
before.

to lie down on the floor if you prefer, and a unique flow
between the exhibits and our Orthwein StarBay Theater.
At the center of the StarBay is the heart of our dome sweet
dome: the ever impressive Zeiss Universarium Modell IX star
projector, the only one of its kind in the Americas to have
efficient LED lamps, making the stars even brighter than
before. We are excited to share our realistic stars with you
and encourage you all to participate in a constellation shootout during our “Constellation Cocktails” event!
You are also going to want to plan time for the Mini-LIPS
pre-conference workshop and the post-conference trip to
Cahokia Mounds to check out Woodhenge, Native American Archaeoastronomy, and the mounds.
Meet us in Saint Louis for the Pleiades National Planetarium Conference, and be a part of history as we gather all
of the planetarium organizations in the United States for
professional development and the exchange of ideas, engaging workshops, interesting papers, exciting speakers, and
the opportunity to meet more of your colleagues than ever
before!
To learn more, visit our website at: pleiades2017.org
Until then, may your skies be clear, and your domes full of
stellar wonder.
Anna Green, Coordinator/anna.green@slsc.org

1 The McDonnell Aircraft Corporation was an American aerospace manufacturer based in St. Louis, Missouri. The company was founded on July
6, 1939 by James Smith McDonnell, and was best known for its military fighters, including the F-4 Phantom II, and manned spacecraft including
the Mercury capsule and Gemini capsule. McDonnell Aircraft later merged with the Douglas Aircraft Company to form McDonnell Douglas in
1967. en.wikipedia.org/wiki/McDonnell_Aircraft
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Moon Craters:
A brief history
of Selenography

20						Planetarian				

Vol 46 No 2 - June 2017

The craters of the moon bear
names of famous personalities.
Because of their diversity, they
are an excellent way to discover
our satellite, to learn about the
history of science, and to review
the great names from
astronomy’s past.

Dr. Jean-Michel Faidit
contact@faidit.fr
The fruits of several centuries of identification by selenographs in drawing their maps of
the moon, some 1,616 craters are named today.
After the first maps of Langrenus, Hevelius,
and Riccioli, whose nomenclature was widely
adopted, selenography became a German
specialty from the 18th to the 20th century.
This explains why the craters dedicated to
Germanic personalities are the most numerous, followed by the United States, France, and
Great Britain.
Among the 1,616 named craters in 2017,
Germany (235, 15%) and the United States (229,
14.6%) are the most represented, followed by
France (166, 10.6%) and Great Britain Britain
(160, 10.1%). Countries such as Italy (88, 5.6%)
and Greece (86, 5.5%) are also well represented
thanks to the astronomers of antiquity.
On the other hand, with less than 1%, we
can note the under-representation of the
Indians and the Chinese, due to the ignorance
in the west of the history of the sciences in
these countries.

To rediscover the moon
Even though the moon has long inspired
astronomers and authors, it is necessary to
acknowledge that it no longer interests many
people. Considered as a dead celebrity, few
observers still pay attention to it, most often
thanks to an eclipse of the moon with the
ocher-red coloring of its surface.
And yet, only a century ago, at the time of
Flammarion, it was the most popular object in
the night sky. Astronomers, who called themselves “observers,” devoted an important part
of their celestial evenings to it. Selenography
was in fashion. The names of most craters
were known, and they were often sought

observation targets. And we liked to draw
them, like the seas and the oceans, the practiced eye being able in this domain to grasp
details that escaped photography.
Television did not yet exist to furnish the
evenings’ entertainment. Oh, the television!
It seems so long ago, that time of the Apollo
missions and the first steps of the astronauts on
the moon in 1969, in this case Neil Armstrong
and Edwin Aldrin, in the presence of millions
of viewers who crowded in front of the cafe
terraces and television sets, to hear the words
now engraved in the legend “One small step
for man, one giant leap for mankind.”
It was a feat that has been questioned for
some years by its Cold War context, even
at state levels, and since, for almost half a
century, no human has returned to tread on
the lunar soil, despite the spectacular advances in digital technologies. The moon waits
for that one day or another when the will
of space agencies returns, perhaps spurred by
the sending of taikonauts from China or the
ambitions of space tourism with Elon Musk
and SpaceX.
In the Belle Époque (“Beautiful Era”), at the
threshold of the 1900s, it was an honor to have
a crater of the moon that bears your name.
While amateur astronomers prefer nowadays
to see themselves memorialized by a newlydiscovered asteroid, we have to admit that
there is no opportunity for a photo.
What interest can represent a piece of
pebble, lost among millions of others gravitating between Mars and Jupiter, while the moon
is majestically accessible to the eyes of billions
of earthlings?
(Continues on next page)

Giovanni Domenico Cassini, then director of the Paris Observatory, produced this lunar
map in 1679. The circle shows the site that some see as a “maid in the moon.” Unless
designated otherwise, all images are in the public domain and from Wikimedia.
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Selenography, the study of the surface and physical features of the
moon, gets its name from the Greek moon goddess Selene. She is
shown here with the mortal Endymion, with whom she was enamoured, in a painting by Sebastiano Ricci (1659-1734), an Italian painter
of the late Baroque school of Venice. The canvas can be found in
Chiswick House in West London. The painting has been called Selene
and Endymion, and also Diana and Endymion.

Several types of craters can be distinguished,
ranging from simple formations, “craters to
bowls” of less than 20 km in diameter with
steep slopes, surrounded by ejectas and transition craters of 20-30 km; to intermediate
form between hemisphere and Paraboloid of
revolution; to complex craters, on the one
hand those ranging from 30 to 150 km, with
central peaks and terraces, and on the other
large basins of more than 200 km in diameter,
with rings in place of the central peak. They
cover all the geological periods of its history,
from the pre-NectarianHe era of its primordial
bombardment to the Copernican era.

A brief history of selenography
In a certain way, the history of selenography is as old as humanity. One imagines
that early humans have observed from the
summit of a hill a rising of the moon and have
thought to notice the form of a face, an observation probably at the origin of the mythologies of the goddesses of the moon, like the
Greek’s Selene.
In ancient times, the most well known
author of this aspect of the Earth’s natural
satellite is Plutarch (c. 46-c. 125). In his treatise On the face which appears on the Orb of the
Moon, he thinks that it is a “star” comparable to the Earth, in that it would have unlit
mountains and valleys and that the dark spots
on its disk would be related to these shadows.
It was not until the medieval period and the
Arab astronomer Ibn al-Haytham (965-1039)
to meet another work on this subject: On the
Spots that Appear on the Moon’s Face where, as
Plutarch also considered, he formulated the
hypothesis that the contrast between the
dark and luminous regions would be related
to different rocks.
Five centuries later, Leonardo da Vinci left
us with sketches of the moon. But they are not
detailed enough to be able to speak of a map.

Development in the 17th century
The earliest known lunar map appears to
be the work of William Gilbert (1544-1603),
a physician of Queen Elizabeth I, in the last
decade of the sixteenth century and preserved
by the fact that it was posthumously printed
by his brother in his work New Philosophy
about our Sublunary World published in 1651.
It participates in fact in this great century for
the lunar study, being in all likelihood realized before 1603, six years before the introduction of optics.
The beginning of the seventeenth century
marks a revolution in the study of the lunar
surface with the introduction of astronomical
glasses. This combination of lenses, patented
by Hans Lippershey in 1608 (and challenged
by Jacob Metius and Zacharias Janssen, Dutch
opticians) was taken over by Galileo in 1609,
revealing the craters of the moon, the phases
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of Venus, the satellites of Jupiter, and the
myriad of stars of the Milky Way. He broadcasts widely his observations through his
book Sidereus Nuncius (Starry Messenger).
Among his manuscripts, Galileo left us five
drawings of the lunar surface. A few months
earlier, an Englishman, Thomas Harriot (15601621), had also made a telescope and drew
the moon and its main craters, but had not
published his works. Preserved in a trunk,
they were published only three centuries later,
after the Baron de Zach drew the attention of the
astronomical community on their existence in
1788.
In the 1610s, the mediocrity of the instruments allowed only very rudimentary drawings. This is the case for the Jesuit Father
Christoph Scheiner (1575-1650), a German
mathematician and astronomer, who began
to represent the moon, probably before 1614,
as well as Giuseppe Biancani dit Blancanus
(1566-1624) in 1619 and the Belgian Charles
Malapert (1581-1630) in 1620.
Identification of the first locations start
with simple letters. It is the case next to the
craters near the terminator on the drawing
of Blancanus in 1619, also professor of Riccioli. The same was true in 1627 inside the seas
and oceans on a map of Cristoforo Borri (15851632), an Italian Jesuit established in Coimbra
(Portugal).
It is in these years that the nomenclature
makes its appearance. The Dutchman MichelFlorent van Langren (c. 1600-1675), better
known by his Latin name Langrenus, was
the first to introduce in 1627 a name for lunar
formations, comprising 322 names of scholars
and princes. For lack of resources, however, he
had to wait until 1645 to see his work printed.
In 1637, three maps of the full moon and the
quarters were published by Nicolas-Claude
Fabri de Peiresc (1580-1637), discoverer of the
Orion nebula in 1610, and Gassendi. Drawn
in 1636 at Sainte-Victoire mountain near Aixen-Provence with the assistance of Claude
Mellan, the original project was to consist of
an atlas with the aspect of the moon day by
day between two lunars.
It was also motivated by cartographic
applications, with Peiresc having reduced the
dimensions of the Mediterranean by means
of a network of observers during the lunar
eclipse of 1635. Following his death, their
diffusion seems to remain confidential, if
judged by the small number of copies kept in
the libraries.
The 1640s saw an explosion of interest in
lunar charts. Francesco Fontana (1580-1656)
made one in 1644, as did Anton-Maria Schyrleus of Rheita (1604-1660) in 1645 and Eustachio
Divini (1610-1685) in 1649. But these are often
representations without nomenclature, as for
Geminiano Montanari (1633-1687) in 1662.
The map of Langrenus is finally published

with the assistance of Philip IV of Spain in
1645. Its plenilunium constitutes the first map
of the moon engraved on copper with a diameter of 35 cm. Although it is also rare, four
copies are known—in Paris, Leiden, Edinburgh
and San Fernando. Because of its rich patron,
its impact is more significant as a cause for the
spectacular development of interest in selenography, elsewhere linked to the progress of
astronomical instruments.

The era of large glass
In order to overcome chromatic aberration, the focal lengths of the instruments
are lengthened, as we reach the era of large
glasses up to 49 meters long (in the case of the
machine Coelestis of Johannes Hevelius).
In 1647, the Polish brewer and astronomer
Hevelius (1611-1687) published his lunar map
in his book Selenographia: sive Lunae descriptio (A Description of The Moon). Its nomenclature is essentially geographical, transferring,
for example, chains of terrestrial mountains
like the Alps, the Pyrenees or the Apennines
onto the moon. It contains 275 named sites
with an index. However, apart from the Apennine and Carpathian Alps, most did not reach
posterity.
In 1651, the first map of the moon to be
widely diffused is that of the Jesuit priest
Giovanni Battista Riccioli (1598-1671), based
on the observations of Francesco Maria
Grimaldi (1618-1663), widely circulating his
crater nomenclature. Inserted in his work
Almagestum Novum (New Almagest), it marks
a decisive turning point in the denomination
of lunar formations.
Extending the contributions of the Langrenus and Hevelius maps published in previous years, he distinguishes three categories
comprising 312 named sites:
•• The seas and oceans, with names symbolizing human qualities or dispositions like
serenity or tranquility;
•• The mountains, with names of earth
massifs; and
•• Craters with famous personalities,
distributed chronologically from north
to south and broken down by nationality and specialty according to eight
octants, the first three being reserved
for the Greek scholars of antiquity; the
following three to the Roman, Arab and
European scholars; and the external parts
of the fifth, sixth, seventh and the whole
of the eighth octant to his contemporaries.
In addition to the fact that its nomenclature was largely adopted and extended by the
selenographers of the following centuries, the
accuracy of its map is remarkable.
It is noteworthy that by transposing names
of well-known scholars to the moon, Langre-
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Galileo’s moon
sketches and his
Starry Messenger;
1636 portrait of
Galileo by Justus
Sustermans.

Harriot’s moon drawing.

Nicolas-Claude Fabri de Peiresc

Johannes Hevelius
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nus and Riccioli indirectly revive a belief of
the Roman philosophers that the moon was
a place of abode of the souls of the deceased.
In order to avoid being condemned by the
Church, Riccioli inscribes in the frontispiece
that “Neither do men inhabit the moon nor
do souls migrate there.”
With the contributions of Auzout and
Picard, and particularly of the micrometer in
the precision of the readings, the maps of the
moon become more and more precise.
In France, in 1679, Giovanni Cassini
produced a large map of the moon printed on
a sheet of 21 inches (52 cm), engraved by Jean
Patigny and quickly exhausted. It is reprinted
in various works of astronomy, but with an
impression making it less easily readable (see
image on page 20).
Regardless if Cassini validated the nomenclature of Riccioli or not, his map, without
any mention of names, has above all an artistic value, reserving besides some surprises as
the famous “head of woman in the moon”
attributed to a representation of his wife.

A German specialty
The eighteenth and nineteenth centuries
saw the apogee of the German school of selenography. It all begins with the studies and
drawings of the German astronomer Tobias
Mayer (1723-1762), director of the Tobbingen Observatory. He introduces orthographic
projection with the mention of lunar longitudes and latitudes.
His two maps of the moon bring together
his work undertaken in 1748 and consisted of
forty drawings. After his death, his works were
extended by Johann Hieronymus Schröter
(1745-1816) from 1779. After a decade of hard
work between 1791 and 1802, the publication of his famous map helped to establish his
notoriety in Selenography.
Wilhelm Gotthelf Lohrmann (1796-1840)
underook a map of the moon divided into 25
sections, the first four of which he publishes
in 1824. Although he completed his program
before his death, his micrometric work was
published by Julius Schmidt (1825-1884), and
in 1878 with a map of 97 cm in diameter.
Wilhelm Beer (1797-1850), German banker
and amateur astronomer, and Johann Heinrich Mädler (1794-1874) astronomer at the
Berlin Observatory, then director of the
Dorpat Observatory (Tartu, Estonia), publish
their Mappa Selenographica between 1834 and
1836, followed by Der Mond in 1837. They
use modern methods with a grid of reference points measured with a micrometer.
Their maps had 427 names, including 200
from Riccioli, 60 from Schröter, and 145 from
Mädler. This famous map is divided into four
sections and presents itself with a lithograph
38 inches in diameter (95 cm), bringing to
Germany the reference of selenography in the

nineteenth century.
William Radcliffe Birt and John Lee
published their selenographic works
in 1872, as did Edmund Neville (18511938), with his The Moon and the Condition and Configurations of its Surface in
1876 with a 24-inch (60 cm) map.
Johann F. Julius Schmidt (1825-1884)
realized another 72-inch (180 cm) lunar
map that could have been the climax
of selenography, with a diameter of up
to two meters if his 25 sheets had been
assembled.
On the French side, if the eighteenth century saw the emergence
of new maps of popularization especially under the impulse of Lalande,
only the map of the moon of the selenographer Casimir-Marie Gaudibert
in 1887, designed by Léon Fenet and
edited by Camille Flammarion, brings
new denominations. Eugène Antoniadi and the Greek-born seleographer Félix-Chemla Lamech, author of
selenographic maps in the 1930s, also
contribute to the extension of crater
nomenclature.
With the level of photographs
produced, Johann Nepomuk Krieger
(1865-1902), a Bavarian amateur astronomer, undertakes a map using low
contrast photographs, opening up
a quality of maps that will only be
surpassed by photomosaic in the
1960s. After a first volume of drawings
published in 1898, his health declined and his
work was published posthumously in 1912
by Rudolf Konig (1865-1927) with their Lunar
Atlas.
On the threshold of the 20th century, Philip
Fauth (1867-1941) appeared as the last great
German selenographer. In 1932 he published
his atlas in 16 table,s followed by his Unser
Mond in 1936.
The designers of lunar charts therefore
endorse the uses of denominations, while
incorporating new personalities on their own.
Regulation became necessary. Soon after its
creation in 1921, the International Astronomical Union decided to set up a committee to
put order in the lunar nomenclature and validates much of the craters in its official denominations through a catalog published by Blagg
and Muller, Named Lunar Formations, in 1935.
A second wave culminated in 1970 with the
denomination of the craters of the hidden
face of the moon revealed by the space probes.
Since then, the pace of new appellations has
become very low.

Johann Gabriel Doppelmayr’s Tabula Selenographica depicts nomenclature according to Hevelius on
the left, and Riccioli’s naming system on the right.

Tobias Mayer/ Johann Hieronymus Schröter

Wilhelm Beer/
Johann
Heinrich Mädler

The advent of photography
With the advent and progress of photography, photographic maps of the moon expe(Continues on next page 26)
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rienced a spectacular growth. At work at the
Observatoire de Paris were Maurice Loewy
(1833-1907) and Pierre Henri Puiseux (18551928), whose Paris Lunar Atlas was composed
of nearly 10,000 photographs. It serves as a
reference during the first half of the twentieth century, extended by the work of Bernard
Lyot and Audouin Dollfus.
In 1903, the American astronomer William
Pickering (1858-1938) of the Harvard Observatory published his Photographic Atlas of the
Moon, whose 281 photographs were formatted
on the same scale.
In 1955, Hugh Percy Wilkins and Patrick
Moore published The Moon, followed by
Barbashov, Mikhailov and Lipsky with their
Atlas of the Far Side of the Moon, published in
Moscow in 1960.
In 1959, Dai Arthur, Ewen A. Whitaker,
and Gerard Kuiper (1905-1973), founder of
the Lunar and Planetary Observatory in 1960
at the University of Arizona, were tasked by
the U.S. Air Force to produce a complete map
of the moon. Their Photographic Lunar Atlas,
followed by the Rectified Lunar Atlas in 1963
by Whitaker, Kuiper, Hartmann, and Spradley, was the last atlas to use images captured
by terrestrial telescopes from five observatories: Mount Wilson, Lick, McDonald, and
Yerkes in the United States, and the Pic du
Midi of France. From then on, the images will
be the work of the lunar probes.

The hidden face revealed
But the naming of the craters, notably with
the advent of lunar probes, causes various
polemics. This is the case for the conciliation
with the Soviet proposals which elaborate at
this time for the hidden face a lunar cartography containing 45% of Russian names. In
the context of cold war, lunar nomenclature
becomes a new field of battle .
There is also an increase in the number of
international discussion groups in nomenclature, cartography, and photography since
1967. The excitement of the 1960s, linked to
the maps required for the Apollo missions, is
at the origin of a long imbroglio about these
names.
NASA had set up a committee of specialists, the Working Group of Lunar Nomenclature, chaired by D.H. Menzel. Their proposals,
published in 1971 before their official validation, were used the following year, after the
success of the last Apollo missions, for maps
published by the U.S. Geological Service.
Poor coordination among the committees made the IAU Working Group for Planetary System Nomenclature not validate the
proposals of the Menzel Group in 1974, including the names of some fifty writers, based on a
little-known IAU resolution from 1961 reserving the names of the craters of the moon to
scientists and relegating writers, with musi-

cians and artists, to the craters of Mercury,
then revealed by the planetary probes.
This release of Apollo’s maps led to a confusion that ended with the 1982 edition of the
NASA Catalog of Lunar Nomenclature by Leif E.
Andersson and
Ewen A. Whitaker, restricted to
officially-recognized
craters
dedicated
to
scientists.
However, it
is
regrettable
that this Lunar
Pantheon is no
longer accessible to all geniuses and talents

of humanity, as the surface of our satellite is
visible to all.
In the end, this nomenclature of the craters
of the moon, beyond its cultural aspect and
erudition, constitutes an original observational approach in the moving discovery of our
satellite.
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Qualified Master Lecturer in astronomy/astrophysics and history of science, Dr Jean-Michel Faidit is
founder of Montpellier Planetarium and founding editor in chief of the French journal Planétariums.
Besides regular articles in Planetarian, he wrote several books upon topics such as the moon, Mars, the
auroras borealis, Napoleon’s imperial comet, and Roche limits and Roche lobes.

Objects from a recent study: the French in the moon
The craters dedicated to the French have recently been the subject of a book by the
author with biographical notes, portraits of personalities and photographs of their craters
with their characteristics. This approach could be expanded at the global level.
Of the 166 personalities who are entitled to this lunar pantheon, two thirds are visible
(115/166) and one third are on the hidden face (51/166). Women are under represented since
only two of them are included: Marie Curie (with the Sklodowska crater dedicated to her
Polish name) and Nicole-Reine Lepaute, a famous 18th century calculator, who worked
with Lalande and Clairaut Return to the perihelion of the comet of Halley in 1759.
Astronomers				23.7
Physicist, instrument makers, chemists
18.2%
Humanities (philosophers, et al)		
17.1%
Mathematicians				15.8%
Naturalists				 6.3%
Doctors				 3.7%
Writers, artists				 2.9%
In addition, there are lunar theoreticians, selenographers, cartoonists, comet hunters,
specialists in aurorae, cartographers, geodesists, explorers,
observatory directors, Egyptologists, aeronauts, aviators,
photographers, engineers, and inventors.
The largest craters are dedicated to the mathematician
Poincaré (345.99 km), the astronomer and first Mayor of
Paris Bailly (300.56 km), d’Alembert (233.55 km), Pasteur
(232.77 km), and Galois (231.97 km). Statistics show a
predominance of the nineteenth century (68/166, 41%)
and the eighteenth century (40/166, 24%). The 20th
century came in third (31/166, 18.7%), and the 17th in the
fourth (19/166, 11.5%).
Rare are the representatives of the medieval centuries (three scientists for the fourteenth century: Aliacensis, author of the Imago Mundi, who strongly influenced
Christopher Columbus; the cosmographer Nicole Oresme;
and Gersonides, inventor of the Staff of Jacob) and only
one for an explorer, Marseille Pytheas, for his measurement of the obliquity of the ecliptic
and his travels, probably as far as Iceland.					
I
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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

The Data to Dome workshop report
Mark SubbaRao
Shoichi Itoh Saeki
The first Data to Dome workshop held in Tokyo on the campus of
the National Astronomical Observatory of Japan (NAOJ) on March 2-3.
The workshop was jointly hosted by the International Planetarium
Society and the NAOJ.
The goal of the workshop was a lofty one: to bring together planetarium professionals, astronomers, and visualization experts to advance
the state of the art in big data visualization in the planetarium. Even
with such lofty goals, the workshop turned out to be an unqualified
success.
The workshops involved tutorials, presentations, a visualization
showcase, and a practicum session. The practicum was an important
aspect as it provided an opportunity for participants to get “hands- on”
and practice the techniques they were shown in the tutorials; it played
a key role in the success of the workshop.
A group of 52 people participated in the workshop, 36 from Japan
and 16 international participants. The conference committee consisted of Carter Emmart (American Museum of Natural History, New York
City, United States), Thomas Kraupe (Planetarium Hamburg, Germany),
Kaoru Kimura (Japan Science Foundation, Science Museum), Lars Lindberg Christensen (European Southern Observatory), Ryan Wyatt (California Academy of Sciences, United States), Hidehiko Agata (NAOJ)
,Tsunehiko Kato (NAOJ) and, Toshiyuki Takahei (Orihalcon Tec.). The
workshop coordinator was Shoichi Itoh Saeki (NAOJ), and the workshop chair was Mark SubbaRao (Adler Planetarium, Chicago, United
States).
We received excellent support from the secretariats from NAOJ
Satomi Hatano, Makiko Aoki, and Yukiko Shibata. The presentations
were live streamed on You-Tube, and many watched online, some
staying up late in the night to do so. To date there have been well
over a thousand views of the tutorials and presentation videos. Links
to both the videos and the presentation materials are available on the
workshop website (prc.nao.ac.jp/fukyu/dtod/).

Learning new skills
The tutorials sessions provide an excellent resource for someone
looking to pick up new skills. Tsunehiko Kato from NAOJ created an
excellent tutorial showing how to construct a map of the Gaia DR1 data
using Python and Jupyter Notebook. His tutorial provides an excellent
introduction to this programming environment, one that has quickly
become a de-facto standard in the astronomical community.
Mark SubbaRao also presented tutorials in the form of Jupyter Notebooks. The three notebooks he presented showed how to:
Query an astronomical database and import the resulting database into various planetarium software packages (DigitalSky, Digistar,
SkyExplorer, Uniview, and WorldWide Telescope).
Perform a volume rendering of a computational dataset in fisheye
format using yt (http://yt-project.org/).
Use programmable graphics shaders to create custom visualizations
inside a planetarium space engine (in this example, Uniview).
Doug Roberts from the Museum of Science and History in Fort
Worth (Texas, United States) presented a tutorial session on content

Top: Hard at work in the
practicum session; Center:
Workshop participants in
NAOJ’s 4D2U theater; Right:
Ian McLennan experiencing
Mitaka in VR. All photos by
Shoichi Itoh.

creation in WorldWide Telescope. This included tour creation and
image importing, and even how to get started as a developer. Carter
Emmart from the American Museum of Natural History showed how
their new open space software could be used to visualize spacecraft
missions, such as the New Horizons mission to Pluto or the Hayabusa
mission to Comet Itokawa.
Hirotaka Nakayama from NAOJ gave an excellent tutorial on using
the game engine Unity for data visualization. He also included code
and tools for rendering domemaster sequences directly from the game
engine, which is much faster than rendering from a traditional 3D
modelling program. The videos of these tutorial sessions along with
the code and data used in the tutorials are available online at github.
com/IPSScienceVisualization/Workshops. We encourage you to try
them.
There was a series of presentations dealing with big data challenges
and techniques for visualizing large datasets. Satoshi Miyazaki(NAOJ)
presented on current big data challenges with Subaru Hyper SuprimeCam (HSC), and Ben Emmons talked about future data challenges with
the Large Synoptic Survey Telescope.
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Fulldome Matters

About Fulldome & Immersive Media

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

Science, society, and our domes

To open this issue’s column, I want to focus on two issues dear to my climate science called the Climate Reality Leadership program, led by
heart: science communication and STEM diversity. Science communi- an organization founded by former United States Vice President Al
cation is core to some serious issues faced by scientists and educators Gore. Although I had studied atmospheric science and understood the
around the world, but particularly in the United States.
basics, what I needed was to learn effective ways of communicating it.
Anyone paying attention to American politics these days is quite
During the sessions, I thought long and hard about what our commuaware of the assaults on science literacy and knowledge in the U.S. It’s
nity can do to talk to people about climate change, and it’s clear to me
gotten bad enough that some members of government agencies have
that we have a responsibility to communicate the science and issues as
established “rogue” social media accounts to communicate what’s
best we can.
being done to suppress their science results. The problem of science
I have been heartened to see folks such as Derek Demeter at Emil
rejection isn’t exclusive to one
Buehler Perpetual Trust Planecountry, of course; I do read of
tarium at Seminole State College,
movements against science in
Sanford, Florida and others
other parts of the world, but the
discuss in social media about
severity of these attacks grabs
approaches to take. Equally
headlines across the U.S.
heartening was seeing Jonathan
The front lines against
Foley, executive director of the
science illiteracy are not just
California Academy of Sciences,
against suppressive actions at
take the lead in suggesting that
the governmental level. Science
science museums are the logical
teachers find themselves in the
places to help counter the war
line of fire as politically-motion science—whether it’s against
vated actors are taking aim at
climate science, biology, medical
what we teach in our schools
science, or oceanographic studand on our domes.
ies.1
It has been particularly heartAt the recent IMERSA Summit,
ening to see discussions in social
I participated in a panel called
media among domers about
“Science Matters” led by Mark
what we in the fulldome and
SubbaRao, during which a group
planetarium communities can
of us examined the role that
do to fight a rising tide of science
science and society play with
ignorance. Should domers get
each other when it comes to
involved? The consensus seems
teaching science to the public.
J-Walt in his element: the artist brought his unique immersive visualization
to be a resounding “yes.”
The war on science just adds to
concert “Spontaneous Fantasia” to IMERSA 2017. All images courtesy IMERSA.
Many planetarium folks held
the urgency of bringing science
events at their facilities and
to the public in the best ways
others were active in the planning of and participated in the March
possible. If that means more live lectures on climate science or new
for Science on April 22, 2017 and the March against Climate Change
fulldome videos on the subject of our changing planet, then so be it.
on April 29.
Our domes are places where we teach science. We have a responsiI coordinated a series of science talks on April 22 at a local science bility to present it well and to show the world the diversity of people
fiction convention (planned before the March for Science was a thing) who actually do the science that helps us understand the natural world.
and was very gratified at the high attendance numbers and intelligent
questions people asked. Clearly, people are interested in science.
Increasing Diversity in STEM
We spend a lot of time in science outreach talking about science
Climate science under pernicious attack
and the people who do it. In our “Science Matters” panel at IMERSA
Those of us who communicate science through our shows, lectures, (mentioned above), Mark SubbaRao talked about the need to confront
and writing absolutely have a responsibility to fight against efforts tough topics in the dome, while both Donna Cox and I stressed the
to attack science. In particular, the attack against climate science and
need for more women in our science presentations.
data is pernicious. This is information that we, as citizens, will need in a
In a previous column I mentioned judging science videos in 2016.
world that will be profoundly affected by climate change.
One aspect of judging that struck me as quite strange was the incrediIn March, I took part in a three-day workshop on communicating
(Continues on page 32)
1 Listen to an interview with Foley on this topic with KQED Radio at https://ww2.kqed.org/forum/2017/03/07/california-academy-director-jonathan-foley-on-the-waragainst-science/.
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ble lack of female presenters and narrators in those videos. Out of the
40 shows I was assigned, only four had female narrators.
Around the world, educators and scientists have been working very
hard to bring the message of STEM awareness to all populations, particularly to girls and women. The numbers of qualified women in the
sciences continues to rise, but very slowly. The messages about women
in science-related careers (and that includes those of us in the science
education and outreach fields) are still mixed.
In the STEM world there’s a saying: “If she can see it, she can be it.”
If young women and girls see older women talking confidently about
their science, it reinforces the idea that it’s something they can do.
There’s a lot of progress to be made here. I read a study detailed in
the January 27, 2017 issue of Science 2 assessing
how, by age 6, children do not identify women
as brilliant or as scientists, and that young girls
of that age seem to see boys as “really, really
smart” and to avoid games and activities they
perceive as “for the smart.” This finding reinforces the need for more visible female role
models in science.
In the dome world, we do have a significant
number of women domers, which means that
a good many kids do get to see and hear competent STEM professionals who are female. Yet
I have noticed that our fulldome videos are
lagging a bit behind in using female narrators.
To investigate this further, I’m doing a
broad survey of shows and their narrators
this year and will have some percentages to
report in a few months. Meanwhile, I can point
out that the California Academy of Sciences (for example) has three of their five shows narrated
by women. It’s a trend to be encouraged among all of
us who produce shows (and kudos to those of us who
already have jumped on that inclusive bandwagon).
To keep our message of science as broad and inclusive
as possible (because we need all the good scientists and
science writers and producers of science shows that we
can get), we need to step up our inclusivity game in the
dome. Remember: if she can also hear it, she can be it.

in a presentation called “When Your Screen Is Water,” and Tom Casey
showed off a VR education project about the exploration of Pluto.
One of the main highlights of any IMERSA Summit is the keynote
address and Lifetime Achievement Award ceremony. This year’s
awardee was Dr. Donna Cox, who heads up the visualization team at
the National Center for Supercomputing Applications at the University of Illinois at Urbana-Champaign. The work done by Donna and her
team has graced a number of fulldome shows, IMAX movies, and other
presentations.
Dr. Cox shared her lifetime of work, urging us all in a most
eloquent way to keep on sharing the science and diversifying STEM
to include all those who care about science and the accurate presen(Continues on page 34)

Left, Top: Panelists
Paul Mowbray and
Robin Sip discuss the
business of immersion and VR at IMERSA
Summit 2017. Center:
A highlight of the
Summit is the
presentation of the
Lifetime Achievement
Award, presented
this year to Donna
Cox by Dan Neafus.
Below: Audri Phillips
and Ty Owen (COSI)
talk about bringing
art to the dome at
IMERSA Summit 2018.

IMERSA Summit wrap-up
The 8th annual IMERSA Summit took place at the
Denver Museum of Science and Nature February 22-26,
2017. More than 150 attendees sampled more than 30
fulldome shows and works in progress, including the
premieres of Lichtmond 3, Planet 9, and Hello Earth! There
were focused panel discussions, a fabulous keynote talk
by Dr. Donna Cox, and a live performance by J-Walt,
creator of Spontaneous Fantasia. (You can see the Summit
program at IMERSA.org).
The theme of the summit was “Immersive Matters,” and under that
rubric, our panel discussions focused on what really mattered to us as
fulldome and immersive professionals. The topics ranged from matters
of equipment and business models to live presentations and production issues. As usual, VR and AR immersive environments were also
topics of focus.
Submitted presentations covered issues across a wide range of
concerns, from lessons learned in reproducing a fulldome show in
VR (by Paul Mowbray of NSC Creative) to Mark Petersen’s insightful
look at what the future of pre-rendered content (and content sales and
licensing) looks like from the viewpoint of a fulldome producer. Yuri
Kostenko described an incredibly interesting concept of “immersive”
2 science.sciencemag.org/content/355/6323/389

32						Planetarian				

Vol 46 No 2 - June 2017

Vol 46 No 2 - June 2017					

Planetarian		

33

tations that help the public understand the work being done by scientists
around the world.

Future directions for IMERSA
IMERSA continues to grow and diversify its outlook. As it moves to a more
membership-oriented organization, a number of initiatives are underway. For
example, each summit provides fodder for education in immersive, fulldome,
VR, and AR productions. The videos of each summit’s sessions will soon be made
available as part of the organization’s outreach efforts, along with relevant
research papers. IMERSA’s website will be the repository for this information. In
addition, the organization is branching out to include more affiliate members.
Next year, the IMERSA Summit will occur at the Center for Science and Industry (COSI) in Columbus, Ohio. This is the first-ever IMERSA Summit held outside
of Denver, thanks to the efforts of the folks at COSI. They are incredibly excited
about hosting the meeting and welcoming the ever-growing immersive fulldome, AR, and VR community that has always considered IMERSA summits an
important part of professional development. Keep an eye on the IMERSA web
site at IMERSA.org for dates and details.

Data to Dome, IMERSA, and innovation
Elsewhere in this issue (page 8), the Data to Dome initiative by the International Planetarium Society is discussed. This work smooths the way for data feeds
from worldwide observatories to be piped into planetarium domes. Such standards efforts have been underway, not just for data pipelines, but in other technical aspects of fulldome production and technical requirements as well.
The Association of Fulldome Innovators (AFDI) section of IMERSA has long
sought to standardize show delivery and equipment requirements.
According to IMERSA board President Dan Neafus (Denver Museum of Nature
and Science), this announcement marks a new era in setting standards for data
sharing among domes and observatories. “At IMERSA, we’re pleased to see this
standards initiative move forward,” he said. “It is entirely in line with the Association of Fulldome Innovators efforts over the past few years to integrate standards for production and data use on the domes”.

Fulldome festivals abound
Fulldome film festivals continue to showcase a wide variety of immersive
content. The 7th Beijing International Film Festival led off the pack this year,
with a special set of fulldome sessions held in late April at the China Science and
Technology Museum.
This facility houses the largest planetarium and digital giant screen dome
theater, and the festival organizers hosted a session demonstrating the True8K™
system from Evans & Sutherland as a replacement for 1570 systems. The CSTM is
the acknowledged leader in presenting popular science in China.
The annual Fulldome Film Festival at Jena, May 17-20, brought both student
and professional producers together for a four-day immersion in all things fulldome. That was followed in early June by the Fulldome Festival Brno in the
Czech Republic.
If a trip to Colorado is in your plans this autumn, give a thought to attending Fiskefest at the University of Colorado in Boulder. It runs from October 5-21
and is designed to be a pipeline for immersive artists and producers to show
off their work on the dome at Fiske Planetarium. The facility sports a Sky-Skan
8K projection system and Megastar starfield. It is one of the most technologically advanced facilities in the world. For more information, see the festival
page at www.colorado.edu/fiske/fiskefest.				 I
Carolyn Collins Petersen is CEO of Loch Ness Productions and Communications Coordinator for IMERSA. She can be reached at carolyn@lochnessproductions.com and
carolyn@imersa.org.

”If you want to have a program for moving out into the universe,
you have to think in centuries not in decades.”
— Freeman Dyson, Raw Science interview, 26 November 2014
(Spacequotations.com)

(Data to Dome,
continued from page 28)
In addition there were presentations on various types of
data. Yuji Shirasaki and Masaaki Hiramatsu (NAOJ) showed
some impressive tools for accessing and visualizing the very
large radio datasets produced by ALMA. Takaaki Takeda
(NAOJ) presented on the visualization of large simulation
data, presenting techniques to creating dome visualizations of simulations with many particles, while Akira Miura
(JAXA) showed various tools for visualizing space mission
data.
In addition to data, there also were presentations on the
production and delivery of outreach products. Thilina
Heenatigala (Leiden University, The Netherlands) presented on the excellent outreach products produced by Science
Office (www.scienceoffice.org/). Carlos Molina talked about
the new production of Planetario Medellin (Colombia)
called Helios, and Jim Ching-Chuan Hung presented on the
outreach activities at the Taiwan Astronomical Museum.
Ryan Wyatt from the California Academy of Sciences talked about the challenges of communicating current
science, and the techniques they use both to train their
presenters and create new content rapidly.

Don’t forget the real sky
While we are all excited about the potential of big data
visualization, Saeko Hayashi (NAOJ) reminded us not to
forget about the real sky, presenting on a worldwide network
of all sky cameras that would allow us to pull current images
of the night sky into our planetariums. Ian McLennan
(Vancouver, Canada) talked about the venues where we can
display this content, presenting on some of the new immersive facilities under development.
It is important to plan for the entire pipeline, all the way
from the collection of scientific data to its communication
with the public. Pedro Russo (Leiden University) gave an
overview of this pipeline. He plans to turn this presentation
into a future Planetarian article. Lars Lindberg Christensen
(ESO) presented on the data2dome project, a content discovery and distribution system for planetariums. (See more on
page 8.)

A showcase in the dome theater
The close of the workshop included a showcase session
in NOAJ’s 4D2U 3D dome theater. Not only did we view the
incredible content produced by the 4D2U team and clips
produced by the participants, we also saw two fulldome
clips created and rendered in the practicum sessions the day
before. There were some incredible visualizations screened
there, we encourage you to check out the movie contents on
the 4D2U site (4d2u.nao.ac.jp/english/index.html).
As we build the “new IPS” we hope to create a more
active organization by holding more events like this one.
The IPS would sincerely thank NAOJ and all the other
the workshop supporters for making the first Data to
Dome workshop possible.			
I

Mark SubbaRao is IPS’s President-Elect. He is also the director
of the Space Visualization Laboratory at the Adler Planetarium.
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From the Classdome

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

Using game theory to help astronomy learning
This year I made a rather startling discovery: many children play
board games, but don’t know how they work. I don’t know if it is a
change in home structure, educational background, academic priorities, or activities that happen inside a “magic box.” Many of the
students can tell you how to play the newest video games, but the
actual operations of how a video game operates is a magic thing that
just happens when you turn the device on.
Each term I have an activity where students make a board game
using terms and information from either the solar system unit or
moon phases unit. Over the last six years there have been a lot of games
turned in that seemed rooted in a variety of different sources.
However this year, during terms one and two, I had 11 “Memory”
games and one “Candyland” type game turned in. When asked why
they selected that style, the comment that kept appearing was that it
was the style they understood.
So over winter break I did some lesson planning. I wanted to create
a short unit where the students design a board game. I went to several
second-hand stores and bought a variety of board games that the kids
would take one class to play so that they could analyze the game. I
wanted to provide scaffolding so the students were not too overwhelmed with the analysis, so we focused on three traits that appear in
each game: strategy, chance, and trivia/knowledge.

Why did the principal have to show up today?
Day 1 Objectives:
•• Students will be able to experience four different games during
exploration time (55 minutes).
•• Students will be able to analyze the use of strategy, chance, and
trivia/knowledge for each game (15 minutes).
As the students entered, they were randomly placed in groups of
four around the classroom. Each table had a different game box, along
with a printout of a presentation slide with our class definitions of
strategy, chance, and trivia/knowledge.
I set a 12-minute timer for the kids to use to pace themselves while
playing, and left them a bit of space on the Big Three form to list their
own frustrations.
We were two games into the rotations when the principal walked
in for an observation. She started making notes as I was roaming the

Fig. 2

Fig. 3

room helping the students get the games going. One group discovered
they could have a 5th player and asked her to join them. After about 30
minutes she left, leaving behind a post-it note to come see her.
It turned out that she was pleased with the lesson structure, but
would have preferred to see more astronomy being taught. After
showing her the long range plan of the unit and how the previous
versions of the lesson wasn’t really that successful, she saw the use of
the lesson.
It was very interesting to see in the clean up of the room the
comments the kids left as frustrations on the three areas of a game. They
ranged from emotions they felt to the naming of a student who was
“neutral anarchy” type playing. While I was pleased with the students
making a Dungeons and Dragons reference, I was concerned that they
didn’t know how to handle a fairplay/good sportsmanship situation.

Building the pyramid
Day 2 Objectives:
•• Students will be able to place games along a continuum for
chance, strategy, and trivia.
•• Students will group themselves into teams of two, three, or four to
brainstorm game ideas.
•• Students will start the rules for their games using our class’s “house
rules.” Students will develop the starting procedure for their game.
Each student was given a blank sorting triangle (Fig. 2 and 3 above)
to place the games that they played last class. “How much chance was
used in playing? Was there strategy involved? How much trivia or
knowledge did you have to have to win?”
After they filled out their triangles, we filled out a master one for
the class. Students had to debate on the placement of marks for some

Fig. 1: The “Big Three”
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games. However, at the end of the discussion time, we had placed all 12
games that had been played: Candyland, Monopoly, Forbidden Island,
Oregon Trail, Mancala, Clue, Gloom, Sushi Go, Train Dominoes, Loot,
Trivial Pursuit, and Scattegories.
I then had the students group themselves into “pair, trios, and quartets” to brainstorm a new game that would exist within our “house rules.”
House Rules:
1.
At the start of game every player has an equal chance of
winning.
2. Games can be played within 1 hour from start to finish.
3.
No gambling within the game.
4. A player can not “lose a turn” three times in a row.
Many of the groups spent 5-10 minutes debating on the theme of
their games. I found it interesting that they would compare many of
the themes back to the preview games they played. A couple of the
themes that popped up during this brainstorm session included Omaha
Monopoly (“Omanopoly”) and “Solar System Trail” based on Oregon
Trail (instead of dying of dysentery on the way to Oregon, your space
suit would run out of air on the way to Mars). After a quick discussion
on licensing and copyrights, the students decided to take the trip down
the original thought lane. After a few minutes all but one of the groups
had an original concept for their game board and no one was in legal
trouble.

What is Superman without kryptonite
Day 3 Objectives:
•• Students will explore player special abilities and weaknesses.
•• Students will finalize their game rules and write a script of the
steps of one round.
I visited each group and discussed any special abilities
that players may have during the course of the game and
how it applied back to house rule #1. Many of the groups
had developed special ability situations for different
players, such as “moves 2x on water” or “if this player rolls
a six, they get a bonus turn.”
When we came back as a group, we discussed a difficult
concept for students: that of balancing abilities. For every
ying there is a yang, for every Superman there is kryptonite; that there is a cost for every power-up was a rough
topic.
To help lay out how power is to balance, I used the
example of rock, paper, scissors. Kids are willing to use it to
peacefully decide issues because each is balanced. I showed
them a balance of power graphic (Fig. 4) to demonstrate
that each of the three options has a strength and a weakness. On a blank balance of power wheel I had the kids
layout the power-ups and special abilities they had developed to see if there were any that were opposites or would
you have to develop additional items.
It was very interesting to see the kids recognize that their
“nuclear” super ability would not be fair if it wasn’t countered with an
equally powerful “nuclear zap” loss of ability option. I told them that
they can have more abilities than players since the chance that the
counter power is still available would keep House Rule #1 happy.
Days 4-6 involved a lot of construction, leading to:

Finished and playable
Day 7 Objectives:
•• Students will break apart from groups, one member stays with
your game (the person will change each round).
•• Students will complete 4 rounds of experimenting with other
games.
It was time to set up the room for our game festival. There was a lot
of variety in the games, from dice-based football to a game that sent

Fig. 4

players up Mount Everest. The students had selected one person each
round to stay back at their game to be the game master and handle any
design issues that were discovered.
Dice football discovered that if the quarterback rolled a 1 for speed
and 6 for yardage that it would mean skipping joyfully for 6 yards,
which kind of annoyed the football fans playing. Its opposite of 6
speed and 1 yardage was a really short sprint. The goal of the game was
to get ball moved 10 or more yards before the end of 4 rounds and the
offensive role switches to the other player.
The climbing of Mount Everest game (Fig. 5) turned out to be one of
the most popular games and somewhat dangerous as well. The students
used emojis to make happy little cards that gave you situations if you
landed on a card space on the way up the mountain.
A frozen face meant hypothermia and
you could only move 1 space next round
regardless of what roll you made. There
was also a bandaged head emoji that was
able to harm other players with “broken
leg, lose a turn (can not be stacked or
repeated).” A happy little snowman with
snowflakes would cause you or another
to become disoriented in a blizzard and
go backwards on the next round.
The students decided to 3D print
little mountain climber characters and a
“yeti” that could harass, annoy, or drag
you back to his lair (Fig. 6). The students
have since entered it in a local game
design competition this summer, and in
a later article I will let everyone know
how they did.
Fig. 5

Conclusion

I have decided to keep the longer
lesson in the plans for the year long
class, and I think I can cut down the unit to three days to use with the
shorter term classes and still give them a good experience. Many of the
students have taken their games home to play with their families and
my secondhand game supply is now available for check out for astronomy/technology students for weekends and breaks. So far we have
only lost one game piece (the pilot in Forbidden Island is now a black
pawn) and Miss Scarlet from Clue has a dinged corner.
I know it wasn’t my traditional astronomy lesson, but I had to take
a side trip into other topics to improve the quality of the material I
was seeing in astronomy class. 				
I

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

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

The IPS Education Committee

Getting ready for the solar eclipse
Solar eclipses are among the most spectacular and awesome sky
events we ever observe. This summer’s “American total solar eclipse,”
viewed from one side of the United States to the other on August 21,
has planetarians and other astronomy educators scrambling to educate
students and public alike and provide clear viewing venues on the
special day.
I contacted a number of planetarians and asked for their favorite solar eclipse activities. Their replies follow, along with suggestions
from my own teaching. Wherever you live and work, I hope that you
will find them useful when a solar eclipse occurs in your region.
In my own area of Cleveland, Ohio, the maximum coverage of the
sun will be about 70 percent. Even this partial event is quite special, so I
want the 5,000 students in my school district to understand and safely
experience the event.
For us, the eclipse occurs during school hours on the first day of fall
school term. About half of the students in the United States should be
in school on August 21, according to Andy Fraknoi of the Astronomical Society of the Pacific, so this eclipse offers a great opportunity for
classes to prepare and observe the eclipse together.
Although I will offer community and summer-school planetarium programs that simulate both total and partial solar eclipses this
summer, the most important teaching will be done by individual
teachers and aides working with their classes on eclipse day. I plan to
share information and activity ideas with them.

Safe viewing: Most important
First and foremost, safe viewing is important. Solar eclipse glasses are
available at low cost from several sources, but unless there is proper
guidance and supervision, even these can be dangerous. If you use
eclipse glasses, practice with instruction. A check of position on young
students is important, as is telling them when to leave the glasses on
and when they can be safely removed.
There are numerous ways to project the sun for non-direct viewing.
Cheri Adams says that sheets spread beneath leafy trees takes advantage of the pinhole projection effect and allows hundreds of eclipsingsun images to be seen simultaneously and vividly.
Dayle Brown has used cards with holes punched in the shape of children’s names to do the same thing; the name is spelled out in changing
eclipse images on a white background. An interesting fact is that a hole
in a card through which sunlight passes need not be perfectly round.
A ragged hole punched in aluminum foil works fine, just as the irregularly-shaped openings between leaves of trees project clear images on
the ground.
Many people use shoebox projectors. Basically, a card or foil with a
hole over a small section on the side of one end of the box, and a white
card stuck in the same line on the inside opposite end, plus another
opening for viewing the inside card on the other corner of the end of
the box that has the hole, is all one needs. Very easy.
Joe DeRocher likes to use a mirror to project a reflection of the sun
as a large image on the side of a light-colored building. Sue Button and

Examples of pinhole projections discussed in this article. At the top, natural
pinhole projection occurs when light passing between leaves of trees.
Next, the time and the path of the 21 June 2001 solar eclipse-in Lusaka,
Zambia-is rcorded by pinhole projections. The paper containing the hole
can be small as an index card, or as large as you want, or even a hole made
by a clenched fist works.
All photos by the late Dr. Michael Gaylard, who was then managing director of the Hartebeesthoek Radio Astronomy Observatory (HartRAO)
located west of Johannesburg, South Africa, and used with permission of
the observatory. When asked for permission, the observatory replied “I’m
sure he would have been very happy with that as he was always interested
in promoting science awareness.”
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April Whitt also use flat-mirror projection. Of course, one must be
careful with how a mirror is moved to avoid projecting into eyes.
Jon Marshall likes students to see projections on a card with binoculars or a small telescope. Simonetta Ercoli projects stages of a solar
eclipse on a hand. The magnification of these methods allows one to
see much more detail, including sunspots.
Gene Zajac and Chuck Bueter built a sun “funnel,” which they shared
at workshops at GLPA conferences prior to the 2004 and 2012 transits
of Venus. The instructions survive and can be found now on Chuck
Bueter’s Nightwise.org website at www.nightwise.org/sun-funnel.
Using a small telescope with a solar filter to view a magnified sun
directly is possible, but I recommend reducing the aperture. This helps
prevent heat build-up and possible cracking of the solar filter.
When I was in high school I watched the sun on clear days for three
months to confirm the speed of the sun’s rotation at different latitudes
where I could see sunspots. My telescope had a 3-inch diameter, but I
reduced the incoming light to about 1 and 3/4 inch with a thick cardboard ring to protect the telescope lens.
I projected the sun each day onto small circles of paper (held in place
with a coat hanger support) and drew the spots. I also used a solar filter
to view directly and the ring-reduced light made viewing safer.

Oh no! What about clouds?
Suppose an eclipse is clouded out at your site. Although not ideal, all
who have access to computers can watch the eclipse via live streaming on various sites. Totality will move across the country faster than a
plane can fly, and students can watch the changing appearance occurring at locations in 12 states. Check out NASA’s Eclipse Live Stream
plans at eclipse2017.nasa.gov/eclipse-live-stream.
Before (or after) the eclipse, activities can help students know what
they will observe and understand what they have observed.
What will be seen can be illustrated with two paper plates, one
yellow and one black. Slide the black plate left-to-right across the
yellow one, holding them close together. Depending on how you hold
the black plate, you can model the eclipse for a total as well as all types
of partials (70% maximum, 50% maximum, 30% maximum, etc.
(Continues on next page)

So many pinholes!

The simplest and cheapest method of observing an eclipse of
the sun is by pinhole projection. How does this work? The rays of
light from the light source must travel in straight lines through
the pinhole. This results in a reversed image of the light source
being seen where the light of the image falls.
This is easily shown with a clear incandescent light bulb, as
found in a normal household lamp. The filament in the these
bulbs is held by several loops of wire so as to form an arc made
of several linear segments. This looks rather like the shape of the
partly eclipsed Sun.
To demonstrate pinhole projection we then need:
•• a light bulb
•• paper or card in which several small holes have been made
•• a screen, such as a wall, on which the light passing through
the pinholes can fall.
We find that shape of the holes has no effect on the image of
the filament seen projected on the screen, if the paper is held far
enough from the screen. Bigger holes will make brighter but more
blurred images of the filament.
Courtesy Hartebeesthoek Radio Astronomy Observatory. I

For her eclipse workshops, Simonetta Ercoli
uses “the merinto,” an
assembly of four instruments for the observation of the sun (Hipparchus circle, Ptolemaic
plinth, sundial, sextant), with which they monitored the height of the sun throughout the
eclipse. Another activity involved projecting photos of the partial eclipse taken through a
telescope onto participants, like on hands. Photos by Simonetta Ercoli.
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NASA has an activity that uses a 3D printer. eclipse2017.nasa.gov/3d-printable-pinhole-projectors

Models help to visualize
To really understand what is happening in an eclipse, one must be
able to visualize it in the sky as seen from Earth, and also mentally
match it with what is happening in space.
Lee Ann Hennig, chair of the MAPS Education Committee, noted in
a recent Constellation Newsletter that, for those who have planetariums with fulldome systems, a great resource is Rice University’s animations that show views of solar and lunar eclipses seen from different
viewpoints. Space Artist Don Davis created these under contract to
Rice University, and they were financed by the NASA Heliophysics
Education Consortium. (See online resource.)
To coordinate the two points of view, the Earth-based view and the
from-space view, models are very helpful. As you introduce a model,
it is helpful to mention major aspects that are incorrect as well as the
features which are correct. For instance, the scale in a number of the
following demonstrations is incorrect. Scale is important, but some-

times it is difficult to have correct scale when other features are more
important.

There’s always the ball-on-a-stick method
A widely-used modeling activity: A white Styrofoam™ ball stuck
on a sharp pencil and held by a student can represent the moon. The
student (the Earth) is asked to block out a light-bulb (the sun). The
student notices that the ball (the moon) and the bulb (the sun) are in
the same direction--the condition for the eclipse.
Also note: the bulb (sun) does not stop shining and because the ball
(moon) is dark, it must be in shadow. Ask the students to push the
moon ball up or down so that it does not cover the sun bulb. They will
see the shadow (new moon,) but no eclipse.
The student-ball moon-bulb sun can be used to show all the moon’s
phases. As the student moves the ball around himself or herself with
the light coming from the same direction, different moon phases can
be seen.
April Whitt likes a scene in Andrew Fraknoi and Dennis Schatz’s
book, When the Sun Goes Dark. (See book review on page 68.) One of
the characters uses a golf ball to produce a solar eclipse on the cheek
of another character. April uses a kinesthetic activity with children in
which the “moon” person orbits the “Earth” person, blocking the sun
during new moon phase (and orbiting into shadow for a lunar eclipse.
Students can benefit from a discussion and demonstration of
shadows made with different shapes. Shine a light on objects held in
different orientations. A pencil can be a long rod or a point; a cylinder
can be a rectangle or a circle; an amorphous blob of clay shows edges
with different curvature and radius, etc.
Only a sphere will always show a circle of the same diameter and
an arc with the same curvature, no matter how it is held. The (almost)
constant curvature of the moon’s shadow shows that the moon is a
sphere. And the (almost) constant curvature of the shadow of the Earth
during a lunar eclipse, shows that the Earth is a sphere.
Several seemingly-reputable online sites use shadows of different

A painted version of the “ball-on-a-stick” model. Licensed for fair use by
Wikivisual; www.wikihow.com/Create-an-Earth-and-Moon-Model
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International News
Lars Petersen
DL-6630
Rødding, Jels, Denmark
lpsd@jels.dk

Dear Fellow Planetarians

I’m happy to be able to tell you once again about exciting activities,
new shows for our audiences, planetarium renewals, and professional
interactions between planetarians from all around the globe. It is truly
a colourful and ever-evolving business.
For this section, I’m indebted to contributions from Sandro Gomes,
Ignacio C. Pinal, John Hare, Bart Benjamin, Frank Florian, Vadim Belov,
Anna Arnadottir, Björn Voss, Melène Welding, Alex Delivoria, and
Loris Ramponi.
Let’s start this tour around the World in South America.

Association of Brazilian Planetariums
ABP has an electronic magazine called Planetaria and its newest
edition, the 13th, can be found at planetarios.org.br/revista-planetaria/
edicao-atual/, where you will also find
back issues. In the current issue there
are two international articles by Mark
Subbarao from the Adler Planetarium
and from producer Theofanis Matsopoulos.
ABP will be hosting the X APAS
(Asociación de Planetarios de América
del Sur) meeting during 2-5 August at
the Goiânia Planetarium in the central
part of Brazil, promoting union and
strength of South American planetaria.

Association of Mexican Planetariums
Planetario Luis E. Erro is a planetarium located in Mexico City,
owned and operated by the National Polytechnic Institute. It was the
first planetarium open to the public in Mexico in 1967 and one of the
oldest in Latin America.
To celebrate its 50th anniversary this year, a major renovation of
its facilities is currently underway. Using state-of-the-art technology,
they are replacing its Digistar 3 System, inaugurated in 2006, and now
installing a 8K Digistar 6 System using six Sony laser projectors, provid-

ing bright and high contrast shots under its 18-meter dome. The inauguration date is still to be defined.
The Torreón Planetarium, in the state of Coahuila is renovating its
science and astronomy halls, incorporating new hands-on exhibits.

Southeastern Planetarium Association
SEPA’s quarterly publication Southern Skies is one of the most
visible benefits of membership. On a sad note, long time Southern Skies
Editor James Sullivan recently resigned his editorial position due to
the closing of the print shop in Fort Lauderdale which had furnished
discounted printing services to the
organization. Sullivan had spearheaded the publication’s myriad responsibilities for well over a decade and will
be greatly missed.
The good news is that the new
editor of Southern Skies is long-time
SEPA member Mel Blake. Located in
the rolling hills in northern Alabama,
SEPA. Former Southern Skies
Blake is the director of the planeEditor James Sullivan (left)
tarium at the University of North
and new Editor Mel Blake.
Courtesy of John Hare.
Alabama in Florence. His first publication was the winter 2017 issue,
Volume 37, No. 1. Submissions for the
journal should be sent to Blake at: Southern Skies Editor, Department
of Physics and Earth Science, University of North Alabama, Florence,
Alabama, 35630, rmblake@una.edu.
SEPA will join with the other US-regions in staging and participating in the Pleiades Conference, so named because it is comprised of the
seven U.S. regions. The conference host site is the Saint Louis Science
Center in Saint Louis, Missouri. Conference dates are 10-14 October.
Comprehensive conference information is available from Anna Green,
SLSC planetarium manager, at anna.green@slsc.org, and on the Pleiades
Conference website at www.pleiades2017.com/.
The 2018 SEPA conference will be hosted by the Sharpe Planetarium
at the Memphis Pink Palace Museum in Memphis, Tennessee. Conference dates are 5-9 June. Conference chair is Dave Maness,
david.maness@memphistn.gov.
For
further
information
about SEPA, please visit the new
website at www.sepadomes.org.

AMPAC. Examples of bright
projected laser images at the
Luis E. Erro Planetarium dome.
Courtesy of Planetarios Digitales.
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Great Lakes Planetarium Association
Illinois. The Peoria Riverfront Museum’s Dome Planetarium
capitalized on the popularity of the Star Wars movie Rogue One
this past winter by offering two very successful Space Cantina:
Pub Night in a Galaxy Far, Far Away programs. Valentine’s Day
weekend was also busy with two sold out Romance Under the
Stars events and one sold out Museum After Dark: Titanic Date
Night program. The staff has begun promoting the upcoming
total solar eclipse by including Eclipse: The Sun Revealed in their
daily public schedule.
The William M. Staerkel Planetarium at Parkland College in
Champaign opened the spring with two World of Science talks
on the subjects of tornadoes and how the universe began. They
also conducted two Girl Scout sky badge workshops in April and
two Boy Scout astronomy badge workshops in May.
The Cernan Earth and Space Center on the campus of Triton
College in River Grove recently welcomed Johnathan Nelson as
planetarium educator.
Over a span of 38 days in January and February, Chicago’s
Adler Planetarium replaced the projection system, back-end
computers, and house lights in their two dome theaters. Both the
70-foot Sky Theater and 55-foot Space Theater domes now boast
8K Digistar 6 systems and ChromaCove LED lighting.
In late June, Adler will host a fulldome Kavli Lecture featuring
Cornell astronomer Lisa Kaltenegger speaking on exoplanets.
Indiana. The Koch Immersive Theater in Evansville has begun
taking reservations for its excursions to the centerline of the 21 August
eclipse. The southernmost GLPA planetarium is offering a weekend of
workshops, events, and lectures on 19-20 August to assist their community in learning about and experiencing totality.
Michigan. The Grand Rapids Public Museum’s Roger B. Chaffee
Planetarium has promoted Emily Hromi to planetarium manager.
Emily has previously served as interim planetarium manager and planetarium production technician. Aside from that news, the planetarium
began its four-part live music series Concerts Under the Stars, featuring local Grand Rapids musicians and a local video artist curating live
visual effects on the dome. In early February, the museum hosted a
two-day conference celebrating space exploration and honoring Roger
B. Chaffee just weeks after the 50th anniversary of the Apollo 1 accident.
The Abrams Planetarium staff recently hosted a game night featuring fulldome games available on the Digistar Cloud. They will soon be
premiering a new show about dark matter that Michigan State University physicist Reinhard Schwienhorst helped to produce.
Retired Fellow Jenny Pon made a presentation at a Metro Detroit
area library using Mitaka, a free data visualization software developed
by the National Astronomical Observatory of Japan. Viewers were
taken on a seamless voyage from the Earth to the edge of the known
universe.
The staff of the Longway Planetarium in Flint has restarted its Young
Planetarians program, whereby middle school students are taught to
give a star talk in the dome over the course of six weeks. The staff is also
planning professional development opportunities for teachers related
to the upcoming total solar eclipse.
The external skeleton of the new dome at the University of Michigan Museum of Natural History Planetarium in Ann Arbor is up, and
by early summer all the contracts should be signed and technologyrelated decisions made. The current museum building will be heavily
renovated and become the new UM Administrative building.
The Kalamazoo Valley Museum Planetarium will present two new
offerings this spring: Journey to Space and MI Spring Skies-Live!. “MI” in
the title is meant to identify with both “My” and “Michigan.”
Ohio. In Cleveland, Nick Anderson has moved across town from the
Lake Erie Nature and Science Center to Cleveland Museum of Natural
History’s Shafran Planetarium. Staff members Jason Davis and Nick
Vol 46 No 2 - June 2017					

GLPA. From top: An early look at the renovation process in the Adler’s
historic Sky Theater; a later look at renovations, once the six Sony T-615
projectors were installed. The system provides more on-dome coverage,
and visuals are brighter and sharper than ever before. The T-615 projectors
weigh over 300 pounds, so Adler and E&S staff had to come up with some
creative solutions to move the projectors into place. All photos courtesy
of Adler Planetarium.

recently attended a presentation given by Jim Free, NASA’s Head of
Human Spaceflight.
In Youngstown, the Ward Beecher Planetarium is celebrating its
golden anniversary in 2017, with a number of events planned. In
January, they rented the AVI Skylase system and welcomed over 800
visitors. Live lectures from visiting astronomers were held throughout
the spring. At an alumni weekend event on 18 March, many planetarium alumni attended a special dinner and talk by founding Director Dr.
Warren Young.
From Shaker Heights Planetarium, Bryan Child and Dana Ukleja
attended the NASA Space Exploration Educator’s Conference in
Houston in early February. In August, the district will send Bryan and
Dana to Nashville to see the 2017 eclipse, in part to prepare their own
total solar eclipse plans for 2024.
At the Bowling Green State University Planetarium, Dale Smith
hosted school groups on Tuesdays and Thursdays and introductory
astronomy classes on Mondays, Wednesdays, and Fridays.
Wisconsin/Minnesota. The Bell Museum in Minneapolis closed
its doors on December 31, 2016. The holiday season saw record crowds
visiting the classic museum one last time. School outreach and natural
science residencies continue, as well as stargazing sessions and commu-
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nity events. Their new dome will open in the summer of 2018.
The Marshall W. Alworth Planetarium at the University of Minnesota-Duluth has recently hired a new employee to re-create existing
shows and configure new ones using Uniview software.
In February, the Minnesota State University Moorhead Planetarium
hosted its third annual “Stars of PBS” event. During the all-day event,
they ran frequent shows and staged science demonstrations and activities that related to their planetarium shows. In preparation for the
August 2017 eclipse, the staff has purchased 10,000 eclipse glasses for
public education.
The Soref Planetarium at the Milwaukee Public Museum has
completed two new shows—a family show titled Defying Gravity: It IS
Rocket Science and The Cosmic Recipe: Setting the Periodic Table, which
features Tom Lehrer’s “The Elements” song in fulldome!
The UW-Milwaukee Manfred Olson Planetarium is having three
fun collaborations this semester: Celebration of African Culture, with
live storytelling, dance, and stars at three different latitudes; Exploring
Islam under the Stars, in collaboration with the Muslim Student Association; and Evening in the Land of the Rising Sun, a series of programs
highlighting Japanese culture and astronomical influences. In early
2017, Jean Creighton celebrated her tenth anniversary as the Director
of the UWM Planetarium.

Canadian Association of Science Centers
Alberta. The TELUS World in Edmonton has great news! The refurbishment of the Margaret Zeidler Star Theatre (MZT) will begin in
September 2017 with a completion date of late spring 2018. The MZT
has been in operation since 1984 with only a slight technology update
in the theatre in 2008, which introduced the audiences to a SkySkan Definiti fulldome system over the old automated slide projector
display and Zeiss optical projector star fields.
The new technology will include bid-winner Sky-Skan Digital Sky
DarkMatter software, a Definiti 10K Full Dome System using twelve
Sony VPL-GTZ270 projectors, Cove EX Precision 16-Bit LED cove lighting, and a new surround sound audio system. The refurbishment of the
theatre will also include an AstroTec Ulteria Seam dome, new chairs,
new entrance way and a new laser projection system.
The City of Edmonton has also committed to restoring the Queen
Elizabeth II Planetarium (QEP) with the TELUS World of Science–
Edmonton being the lease holder on the building. The QEP first
opened its doors in the fall of 1960 and operated until 1983, when the
new Edmonton Space Sciences Centre opened. The QEP has also been
designated a municipal historical site, as it was the first public planetarium in Canada. The renovation will begin in May 2017 and be completed by April 2018.
Once completed, the QEP will provide additional programming and
rental space for the TELUS World of Science–Edmonton and will also
provide space for public astronomy programs by the Royal Astronom-

CASC. Illustration from Under the Same Stars: Minwaadiziwin by Bruce Beardy.
Courtesy of Ontario College of Teachers.

Canada marks 150th anniversary
in 360-degree fulldome style
A Canada150 project is underway from SESQUI Inc. It’s a notfor-profit organization, created to execute SESQUI, a revolutionary 360° experience to inspire people to see and understand
Canada in new ways during the year of Canada’s 150th anniversary of Confederation, 2017.
Using 360° as a form, SESQUI has produced virtual reality and
on-line storytelling and a marquee dome film, Horizon. Using the
panoramic canvas of a hemispherical dome screen, Horizon is a
soaring visual symphony that puts the viewer in the centre of the
action during an inspiring showcase of Canadian creative expression that unfolds from coast to coast to coast. It’s a backstage pass
to some of the most beautiful places in the country, and a joyful
reflection of the diverse and talented people that call Canada
home.
Horizon was filmed with five different camera rigs to capture
an unprecedented 9K live action 20-minute film. In fact, there
were pockets of ingenuity throughout the production and post
production process to bring scenes of Canada from every province and territory to viewers.
Through the support of the Government of Canada, SESQUI
will be able to provide the program free of license fee to every
interested fixed dome in Canada (currently six) and inflatables
at science centres (six at the moment), as well as exhibiting in
an additional seven cities in special custom designed inflatable
dome to share with Canadians and visitors throughout 2017.
You can learn more about the project at sesqui.ca/en/about. I
ical Society of Canada (Edmonton Centre).
On June 3 and 4 the TELUS World of Science–Edmonton will be
doing 36 Hours of Science as a celebration of Canadian innovation and
to celebrate Canada’s 150 birthday! During this time, the science centre
will be offering a variety of programs throughout the day and night.
Ontario. As part of Ontario’s sesquicentennial celebrations, Science
North, Sudbury is currently writing and producing a cutting-edge
indigenous planetarium experience: Under the Same Stars: Minwaadiziwin.
The First People were scientists and innovators, carefully tracking
and moving with the seasons and creating inventions that allowed
them to survive in the northern forests of Canada. With this close
connection to the natural world, the Indigenous People of Canada
developed a strong culture, rooted in respect for the environment.
Under the Same Stars: Minwaadiziwin aims to give visitors a chance
to learn about the Indigenous worldview and sit at the fire with two
people who are connected to the traditional ways. Visitors will leave
the planetarium with an understanding of common constellations
visible in the night sky and the Anishinaabe stories that define them.
The language of the Anishinaabeg (Anishinaabemowin) is woven
throughout the entire show in a way as to keep the culture alive and
vibrant.
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The Science North team, along with a focus
group of Indigenous People from across Northern Ontario, has developed this experience
to include both projected content and live
interpretive segments that accurately portray
Indigenous stories in a way that is relevant to
modern society and culture. The experience
revolves around the four seasons, the four
compass directions, the importance of waterways, stewardship and the respect of all life; all
while immersing visitors in night sky legends
and stories.
With the goal of having as many people as
possible experience this celebration of Indigenous innovation and culture, the Science
North team will travel with a portable inflatable dome equipped with a specialized projector allowing the images to project in a 360°
view. The Science North staff accompanying
the planetarium will direct the technology to
take visitors on an experience they will never
Pacific Planetarium Association: A full slate of Astronomy Day activities was offered in April at the
forget: through the snowy skies of northern
California Academy of Sciences in San Francisco, California. Thanks go out to the SF Amateur AstronoOntario, to space and back, ending beside a
mers, the Space Station Museum, the Robert Ferguson Observatory, the Women in Physics and Astronocrackling campfire.
my group at SF State, the City College of SF Astronomy Department, academy docents, and Jacqueline
Nova Scotia. Nestled in a brand-new faciliBenitez for participating. At left, volunteer(ed) Christopher Quock oversees the coloring station, while
(right) Hannah Kang, academy presenter, works with a young visitor on a planet activity. Photos by Bing
ty right on the Halifax Waterfront, the DiscovQuock.
ery Centre’s Immersive Dome Theatre opened
to the public in February 2017, attracting
30,000 thousand visitors in the first month. The 65-seat theatre has a
On 17 March, the creation of the fulldome program titled History
10-m dome tilted at 10 degrees and has been designed to include accesand achievements of Soviet and Russian cosmonautics and organisible seating. It runs a Digistar 5 system, integrating two Barco F35 zation of a tour of Donetsk Planetarium in the cities of Russia were
(2560x1600) projectors.
discussed. In Yaroslavl, the presentation of the book by Leslie C. Peltier1,
Shows within the theatre are evenly split between live, presenter- Starlight Nights, translated into the Russian language, was also held.
led star shows and fulldome films. The theatre currently offers three
astronomy-themed fulldome films and is looking to add a new film
to its roster for this summer, titled Horizon, a cultural celebration of
Canada and the signature initiative for Canada150.
During live star shows, visitors can fly through the vastness of space
before settling in under a familiar Nova Scotian night sky. Visitors are
encouraged to test their knowledge by answering questions and even
to grill the Dome Theatre presenter with tough questions of their own.
During the school year, the theatre also plays host to a large number
of school groups. The Dome Theatre team delivers custom star shows
for these groups which tie in to specific science curricula. As a unique
presence in Atlantic Canada, the Immersive Dome Theatre furthers the
Discovery Centre’s vision of empowering and enriching the Nova Scotian
community through innovative, interactive learning experiences.

Russian Planetarium Association
Kaluga/Yaroslavl. The state Museum of History of Cosmonautics, named Tsiolkovsky (Kaluga), and the cultural-educational center,
named V. Tereshkova (Yaroslavl), have decided to cooperate. Both of
them have planetarium equipment from the same manufacturer, the
company Carl Zeiss. They shared their own fulldome programs in the
fall of 2016. This low-cost extension of the repertoire proved to be very
useful in anticipation of New Year holidays and vacations.
The Kalugians presented on 11-12 March their programs in Yaroslavl and the Yaroslavians presented on 17-19 March their programs in
Kaluga. There was an exchange of exhibitions in the framework of the
“tour.” The idea of a “tour of the planetarium” impressed the visitors
from Irkutsk, Kazan, Moscow, Nizhny Novgorod, Novorossiysk, and
Novosibirsk. There is every reason to believe that the project will be
continued.

RPA. Top: Elza Medvedeva in the center among colleague veterans. Courtesy of Oleg Soloveychik. Bottom: Participants of the URSA Minor contest.
From left to right: The team leaders from Moscow, Pavlodar, Biysk, Tomsk,
Kirov, Kazan, Irkutsk (two), Izhevsk, and Novosibirsk. Director S. Maslikov
is in the center. The clock in front of the teams is a gift to the Novosibirsk
planetarium. Courtesy of Yulia Altukhova.

1 Leslie Copus Peltier (1900–1980) was an American amateur astronomer and discoverer of several comets and novae.
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GDP. Grand reopening of Planetarium Hamburg.
At top left: An image of the Planetarium Hamburg
building, a historic water tower, projected onto
the dome screen by the new high-brightness
projectors. Courtesy of Jan-Rasmus Lippels. Below,
Director Thomas Kraupe and guests testing the
new active stereo 3D glasses. Above, the new
spacious entry hall of Planetarium Hamburg. Both
photos courtesy of Fotografenwerk Hamburg.

Kursk. The mobile planetarium Star Rain held on 28-29 March a
scientific-practical conference at the Palace of Pioneers and Schoolchildren youth center. It included lecture and teaching sessions and
round table discussions. Visits in the Kursk and Schigrovskoe museums
of cosmonautics were also provided.
Moscow. Georgy Grechko, the First and Honorary President of
Russian Planetariums Association, died on 8 April at the age of 86 years.
(See page 77.)
The X annual Lecturers School was held in the planetarium of the
Cultural Center of the Armed Forces from 27 February to 3 March.
Nizhny Novgorod. The all-Russian scientific-practical conference
“Current problems of astronomy and astronomical education” was
held in Nizhny Novgorod on 8-9 November. National Research Institute Nizhny Novgorod State Lobachevsky University was its organizer. The conference was held with the support of the international
public organization, Astronomical Society, and many teachers, professors and the scientific community at large took part in it.
One of the sessions, a meeting of the Russian Association of Astronomy Teachers, was held in the Nizhny Novgorod planetarium. It was
dedicated to the return of astronomy in schools as a separate subject
and to its place in school curricula. The opinions of teachers about
the place of astronomy in the modern school was taken into account
in the preparation of the resolution to the Minister of Education and
Science of the Russian Federation O. Vasilyeva.
Novosibirsk. The first all-Russian astronomical olympiad called
URSA Minor for students in grades 5-7 was held on 4-9 February in
the Novosibirsk planetarium. It was organized by the Astronomical
Society and the Russian Planetariums Association with the support of
the Department of Education of the city.
The qualifying stages of the Olympiad were held in 12 regions of the
country and also in Kazakhstan and Belarus (mainly in the planetariums). The teams from nine regions: Moscow, Kazan, Kirov, Izhevsk,
Irkutsk, Tomsk, Biysk, Pavlodar, and Novosibirsk took part in the final
stage in Novosibirsk. The final stage consisted of four contests (rounds).
The jury members assorted each night the participants with their
task, and cosmonaut Salizhan Sharipov was meeting with the students
telling about how he was at their age and how he began to dream about
space. An extensive educational program and astronomical lectures
were provided for the teachers accompanying the teams.

Samara. The teacher of physics and astronomy Elsa Medvedeva is
leading a large and successful work in astronomical education in the
planetarium of the Center of Extracurricular work titled “Search.”
She organized a scientific society of students at the planetarium. Its
amateur astronomers are actively promoting the achievements of
astronomical science in Samara, built a private astronomical observatory in its suburban area, and are involved in actions for the construction of a the fulldome planetarium in Samara.
There are professional astronomers among the former students of
Elsa Medvedeva. One of them, Georgy Khorungev, studies an active
galactic nuclei at the Space Research Institute of RAS, and he discovered in 2016 the X-ray quasar J125329+305539 at Z=5,10. Elsa Medvedeva is well over 80 years old, but she continues to captivate a new
astronomical scientific staff.

Society of the German Speaking Planetariums
Hamburg. Planetarium Hamburg, established both as an astronomical and entertainment destination for Northern Germany and located
in a historic water tower, reopened on 14 February after a major expansion of the building and a spectacular upgrade of its technical systems.
Cutting through more than 8 meters of concrete in the foundation of
this landmark building, this 18-month-long process created space for
the new magnificent entry hall, which now welcomes visitors with an
adjacent ring of service rooms, staff areas, and the new Cafe Nordstern
(North Star).
The 21-meter star theater in the upper level of the historic water
tower—which in 2003 became home for the second hybrid system in
the world (after the American Museum of Natural History’s Hayden
Planetarium in New York City), featuring a Zeiss Universarium 9—
went from 4K to 8K-3D.
The new 8K Digistar 6 system uses five Christie Mirage 304K projectors seamlessly blended together. The system uses active stereo 3D
glasses for exceptional three-dimensional images that leap off the
screen, creating a whole new level of immersion, which is enhanced
even further by the 3D Spatial Soundwave System and the immersive lobo-laser and moving lights system of the theater. Already in
2014, Planetarium Hamburg became the first immersive 3D Sound and
Vision theatre in the world, but now this is greatly improved in both
resolution and brightness.
(Continues on page 52)
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Visitors were truly stunned to be fully immersed when NSC
Creative´s We Are Stars was presented in 3D, and for the first time ever
even in 3D sound. Also, new live-program formats in 3D, like Space
Tour, were very well received by audiences.
Within only two months after reopening, the 253-seat Hamburg
star theater already welcomed 100,000 visitors and is looking forward
to welcome colleagues and guests from around the world. See www.
planetarium-hamburg.de.
Bavaria/Baden-Württemberg. In March 2017, two German planetariums celebrated their 90th anniversaries. In Mannheim, the old
planetarium was opened in 1927, heavily damaged in World War II in
1943, and subsequently demolished in 1953. It was rebuilt at another
site and reopened in its current form in 1984.
The planetarium in Nürnberg was also demolished some years after
its opening in 1927, but rebuilt already in 1961 at its current site.
These two 90th anniversaries will soon be followed by the first
100th anniversaries: It is just a few years now until the centennial of
the projection planetarium.

Nordic Planetarium Association
Sweden. The 2017 NPA biennial conference will be held at the
Vattenhallen Science Center, Lund University, in the southern part
of Sweden, 1-3 September. The conference is open to all members of
IPS and the association invites all international colleagues to take part
in the meeting. The programme includes invited speakers, workshops,
informal discussions, stargazing (weather dependent) and more.
Dr. Paul McMillan from Lund University will give a talk with the title
“Gaia: A billion-star 3D map of the Milky Way.” Also from Lund, James
Foster will speak how animals
follow the stars; he has been
using the Lund University planetarium as part of his
research. Amanda Pagul from
Yerkes Observatory, University of Chicago, will speak
about remote observing,
appropriately via weblink.
For more information and
registration, please visit the
conference web page: www.
NPA. The new dome at the Universe
vattenhallen.lth.se/english/
Science Park, Nordborg, Denmark. Courtesy of Lars Petersen.
the-planetarium/npa-2017/.
Denmark. On 8 April,
The Universe Science Park, Nordborg, located in the southern part of
Denmark, opened its 2017 season with inauguration of a 14-m fulldome
cinema with 85 seats, delivered by fulldome.pro. It is the second largest
projection dome in Denmark, only surpassed by the Tycho Brahe Planetarium in Copenhagen. They are currently showing the fulldome
film Journey Through Solar System. Lars Petersen, previously of the
now dormant Orion Planetarium (and your editor of this column) was
involved in the opening day.

Society of French Speaking Planetaria
The APLF annual conference took place in Paris on 12-14 May. For
the first time, some presentations in the portable domes were open to
the general public of Cité des sciences et de l’industrie. It was very interesting for the planetarium community to discuss about the animations
directly with the audiences. Moreover, the program permitted a lot of
workshops on co-production, the future of the planetarium, events in
astronomy, and more.
During three days (28-30 August 2017), users of small digital planetariums will meet in the planetarium of Nantes. They will collaborate on
fulldome shows and scripting on Stellarium360 and Spacecrafter.
For the first time in France, a big event was proposed to the public

APLF. The
renewed
planetarium in Paris.
Courtesy
of Cité des
sciences et de
l’industrie.

school in four cities (Toulouse, Strasbourg, Vaulx-en-velin, Paris) at the
same time, called the Congrès scientifique des enfants (Children Scientific Congress). On 30 March, 800 children between the ages of 9 and 11
were the actors and real delegates of a conference on the topic of Astronauts and ISS. Created by the Cité de l’espace, the concept is very original: after six months working on the topic under the guidance of PhD
students, the children presented their work with slides and posters to
the other children, like in professional conferences of researchers.
On 14 February, the Planetarium of the Cité des Sciences et de
l’Industrie in Paris reopened with an 8K high resolution laser projection system. The upgrade includes ten laser video projectors Sony (VPL
GTZ 280) and the SkyExplorer 4 Software from RSA Cosmos. On the
same day, its new in-house show Astronomy in the Middle Age was
launched. A new show about the mysteries of black holes is now in
production by the planetarium team.

European/Mediterranean
Planetarium Association
Greece. On 17 February, the Eugenides Foundation in Athens hosted the
Greek Space Generation Workshop, the
first European local event organized by
SGAC, a non-profit organization operating under the auspices of the United
Nations to promote the benefits of space
exploration, technology, and science and
to inspire students and young professionLuca Parmitano
als to become part of the space sector.
During the event, participants had the opportunity to attend
keynote speeches by Stamatios Krimigis, the legendary Greek-American scientist who has made key contributions to many of NASA’s
unmanned space exploration programs and has served as principal
investigator on five NASA missions, including the Cassini Orbiter and
Voyager 1 and 2; by Pantelis Poulakis, engineer of the ExoMars ESA
mission; and by Italian Astronaut Luca Parmitano, ESA.
(Continues on page 54)
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On 21 March, the new digital
countries can increase the international
planetarium of the Eugenexchanges between planetariums.
ides Foundation premiered its
The 2017 winner of Week in Italy,
latest production, Vagabonds
organized by the IPS Portable Planetarof the Solar System, a fascinatium Committee in collaboration with
ing journey to the asteroids and
the planetariums of Brescia, Perugia, and
comets, also uploading on its
Gorizia, was Shawn Laatsch of Emera
webpage a pdf version of the
Astronomy Center, Orono, Maine. The
guidebook that expands on the
student lessons managed by Shawn
key theme of the show.
were divided in two parts. The first was
Croatia. On 27 January, the
devoted to eclipses through, in particAstronomical Centre Rijeka
ular the total solar eclipse of 21 August
participated in the Night of
visible in the USA, and the second part
Museums
national
event,
was about the summer sky and the
during which time thousands
legends of the constellations, like Scorof visitors enjoyed shows and
pius imagined as a fish hook. During
EMPA. Children drawing space art on the musical notes of David Bowie’s
“Space Oddity.” Courtesy of Rijeka Sport Ltd.
live presentations at the digital
the description of eclipses Shawn used
planetarium. Also during the
two hula hoops. This is an easy way to
same event, visitors had the
demonstrate the tilt of the moon’s orbit to that of the Earth’s and
opportunity to participate
explaining the conditions for eclipses.
in the “Space” workshop by
During the lessons in Brescia, Shawn recorded new audio for the
drawing celestial objects on
“Voices From the Dome” archive, now available on the IPS web site
the glass in the hallway that
at www.ips-planetarium.org/?page=voicesintro. One is about the
leads to the digital planetarium,
constellation myths and two are personal memories.
next to the musical notes of
To increase the mp3 audio file archive in other languages, in particthe famous David Bowie song
ular French, there has been published an article in the APLF magazine
“Space Oddity.” Other activPlanetariums.
During the last national meeting of PlanIt in April in San Valentino
ities included exploring the
IAP. The IPS Voices from the Dome
in Campo, Bolzano, one of the most well-visited Italian conferences
world with a microscope, listenproject is looking for audio files in
of the last years, the workshop Active Pedagogy, Activate Learning In
ing to different lectures on space
French to grow the list of mp3 files
and Out of the Planetarium Environment was held by Larry Krumecollected. To help with this, an article
and music, stargazing with the
about the archive has been published in
naker, astronomer and American professor now living in Germany,
Centre’s telescope, and finally
the 2017 French magazine Planetariums.
director in the past of the magazine The Classroom Astronomer and
joining in the “Big Bang” music
Courtesy of APLF.
author of many articles and books, teacher in different internationparty.
al universities. The teaching experience of professor Krumenaker are
Also in February, on Valentine’s Day, the show Romance under the Stars focused on the night sky described at www.toteachthestars.net.
The Francesco Martino Planetarium is an open gate to astronomy in
above the city of Rijeka for that month of the year. Yet another show
premiered in February, titled The Zodiac Belt, focusing on the 13 constel- the heart of the town of Modena. The present planetarium was founded
in 1990 by two physics teachers, Francesco Martino and Mario Umberto
lations of the zodiac and the various celestial objects they contain. A
Lugli, that as far as back 1975 had founded the previous smaller planetarbusy February concluded with the famous Croatian choir Putokazi
ium equipped with a GOTO EX3 projector. With its 10m-dome and Zeiss
celebrating their 33rd birthday at the Rijeka digital planetarium, with
the release of their latest DVD titled Putokazi.33. The DVD’s first screen- ZKP2 projector, it’s one of the largest planetariums in Italy.
In December 2002, the technicians complete a replica of Foucault’s
ing was presented on planetarium dome with Stardust showing in the
pendulum
that still work nowadays and gives visitors the tangible
background, all accompanied with a cappella singing.
On 11 March, the center celebrated the International Day of Planetar- proof of the rotation of the Earth and the period of the plane of oscillation at exactly 6.34 sec. The planetarium also encompasses a coelostat,
ia. In the morning, the program was adjusted to the youngest children,
while the evening program was tailored for adult audiences. On the with a main flat mirror having a diameter of 300 mm, and a spectrosame event, the Croatian artist Ivo Matošić held a workshop special- scope, having a diameter of 60 mm.
ly designed for younger children, in which they learned how to build
Lectures in the dome and classes in the solar laboratory give an
planets, satellites, and more using wood, rocks, leaves, and other mate- exhaustive picture of this ancient subject to the students and curious
rial that is easily found around a centre such as this.
onlookers that come and visit every day. There’s also a public library
In the evening, at the park next to the centre, another workshop was well stocked with pieces written by speakers that worked here over the
held, focusing on how to orient yourself by using the night sky.
years, and scientific books. The great hall, with its 130 seats, plays host
At the time of writing the Astronomical Centre Rijeka is working on
to several lectures, from astronomy to medicine. And last but not least,
a special program for April to celebrate Astronomy Month, and plan- guests can observe celestial objects through the telescopes on the terrace.
ning to celebrate its 8th anniversary.
In December 2016, the StarLight… a Handy Planetarium Association
began a project titled “The relationship between music and science: a
Italian Association of Planetaria
pathway to discover number, sound, and wavelength reciprocity.” The
A total number of 19 American teachers and planetarians have been
project aims to create musical compositions devoted to each planet of
involved in Astronomical Experience in Italy for an American Plane- our solar system, following the path of Johannes Kepler in his Harmotarium Operator, and this year a similar experience is being organized nices Mundi treatise. By starting from Pythagorean ideas about the
in the USA. Planetarians from different countries entered the contest to
music of the spheres and then transferring this concept to the rules
participate as lecturers under the American domes. One of the winners
governing planetary motion, he formulated the third law of planetary
is from Italy, Dr. David Gruber of the staff of Planetarium Sudtirol, Alto
movement.
Adige. The extension of the idea of the Week in Italy contest in other
(Continues on page 64)
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Digitalis Education Solutions, Inc.
Bremerton, Washington 98337 USA
karrie@digitaliseducation.com

Coming soon: LIPS2017!
As I’ve said many times over the years, LIPS (Live Interactive Planetarium Symposium) is my favorite conference. Each year LIPS gets
better, and this year, hosted by Ball State University in Muncie, Indiana,
is shaping up to be the best yet.
We actually have two exciting new events happening at LIPS 2017,
a Data to Dome workshop during LIPS itself, July 18-20, and a July 21
workshop titled “Revitalizing Introductory Astronomy Teaching,”
which is being organized and presented by Drs. Tim and Stephanie
Slater. This column is a great opportunity to discuss each new event
and what we hope they will bring to LIPS.
Hopefully you are all familiar with IPS’s Science and Data Visualization Task Force and its Data to Dome initiative. (If you’re not, see
page 8 in this issue.) Data to Dome is making it easier to bring cutting
-edge scientific data into the planetarium. The initiative is led by Mark
SubbaRao of the Adler Planetarium; Mark is also IPS president-elect.
We plan to devote about three hours to the Data to Dome workshop,
having four or five attendees share a data set and how they use it with
audiences. Since LIPS attendees present live shows, we will explore
how to engage our audiences in discussions concerning current science
supported by data-rich visualizations. The LIPS 2017 workshop is an
accompaniment to the March 2017 workshop presented in association
with the National Astronomical Observatory of Japan (NAOJ). (See
more about the workshop on page 28.)

worries; let’s also take time to talk about how we can make it valuable
once it gets there.
•• Ryan Wyatt of the Morrison Planetarium at the California Academy
of Sciences (the LIPS 2015 host) commented:
Seventeen years ago, Carter Emmart was giving ad hoc “tours of the
universe” after hours at the Hayden Planetarium. After I arrived in
2001, it took us a full two years to get AMNH to turn those tours into a
regular program, and we started offering a monthly program as well as
post-lecture data presentations a few times a year.
Meanwhile, when I would describe this to fellow planetarians, most
people seemed a little scared by the open-endedness of teaching using
these digital environments. Many people seemed to prefer the comfort
of the 2D night sky, with the familiar limitations of an opto-mechanical star projector. I love talking about the night sky, but I love talking
about the three-dimensional universe even more!
Now, here we are in 2017, and we have more and more presenters
leveraging the remarkable digital environments provided by a variety
of vendors. I have seen presentations of varying quality, but I appreciate people are making use of the tools. Nonetheless, it took more than
a decade for us to get where we are now, and I think we have plenty of
work to do just getting people comfortable with the basics of presenting the aforementioned three-dimensional universe.
“Data to Dome” heralds the next major step—bringing current astronomical data into the systems, and for me, this represents a significant
Data to Dome workshop: Yes, good idea
step in terms of how we learn to talk about these data. We’ve been
When I first started thinking about a Data to Dome workshop, I running the monthly “Universe Update” program here at the Academy
asked the LIPS community for feedback: Is this a good idea? Sugges- since 2008, in which we couple a tour of the universe, from the ISS to
tions for LIPS-ifying it? Some replies:
the CMB, with the last month’s astronomy news.
•• Mark Webb of the Adler Planetarium wrote:
We typically integrate two or three new data sets into Uniview (our
Showing visualizations of real data (especially data one week old platform of choice) for each of these programs, and we try our best to
or less) is a powerful tool for engaging the audience. Merely pointing
share those resources with other Uniview users (although it would
out that the imagery on the screen is data driven, rather than an inter- be great to share with users of other platforms). I think this structure
pretive graphic representation, can make the content of the message
works well, offering a framework for talking about new discoveries,
newsworthy. The audience perceives it as
but it’s just a baby step
being “real” and “immediate,” which gives it a
toward what’s coming.
greater potential of being perceived as imporWithin the next decade,
tant.
we’ll usher in a data deluge
What I am less sure of, and more interested
with LSST (Large Synoptic
in discussing, is how this tool can be used most
Survey Telescope) leading
effectively. When should you use it? When
the charge. Petabytes of
should you not? Is it equally effective for all
data every year, highlightaudiences? Are there best practices for creating
ing the changing nature
impactful representations of data?
of the universe. How do
In the coming years we will have increaswe talk about that? What
ingly greater access to tremendous quantities
stories are we going to tell,
of data—it is not too soon to begin the discusand what framework will
sion of how to effectively edit and interpret
support our audiences in
the information for an audience. Emphasis on
making sense of all this?
the “edit” part! We can’t depend on the audi•• Martin
Ratcliffe
ence to extract the message we want to deliver
of Sky-Skan replied to
from a barrage of information; we need to help
Ryan’s message with these
Ryan Wyatt presenting at the NAOJ Data to Dome workshop.
them by being clear and concise.
thoughts:
Credit: Kaoru Kimura.
Getting it on the dome is the least of my
(Continues on page 58)
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Live tours of the universe are a treasure, and a natural for theaters
to use—all the data and visuals are there once you’ve bought a system,
but some of the issues in running shows like this remain:
1.
Institutions are reluctant to do live shows.
2. Institutional marketing departments have trouble marketing
such shows compared to fulldome, and we (IPS, the community, and vendors) should give them help and training to do so.
3.
Staff at theaters need training to be conversant with and confident with speaking live about the data being shown—that’s a
continuing educational challenge and we try our part at SkySkan through our Digital Sky Academy Workshops, but the
onus is on individual staff. IPS could play a strong role here in
providing training vignettes of meaningful content.
4. LSST is coming—if you think the data set is large now, just wait.
Describing the importance of such data requires training; planetarium staff need the continuing education. This will be aided
by an advanced set of tools being developed by the LSST Education/Public Outreach group of which Mark SubbaRao and I
were active developer members of on behalf of the planetarium community, and the EPO team is now growing at LSST with
some great people and ideas.
5.
IPS could assist in positioning the profession as one similar to
museum curators—each digital planetarium now has a “collection” of hard-won data that has taken a decade and hundreds
astronomers to acquire, and it is now at our fingertips to show,
as much as a collection of fossils or artwork or butterflies. The
planetarium “curator” ensures that data is maintained and as
accurate as possible, so the modern universe can be shown to
all visitors.
I hope to record the entire Data to Dome workshop at LIPS 2017, and
my September column will discuss what happened. I predict that there
will be many engaging discussions.

tic assessment strategies, with a particular emphasis on non-science
majors and pre-service teachers. Prior to joining the faculty at the
University of Wyoming, Tim was a tenured professor in the Astronomy Department at the University of Arizona, where he built the first
Ph.D. program in astronomy education research.

Here is what to expect at their July 21 workshop
As the students showing up in our astronomy classes change, so do
our needs for an expanded and modernized active learning teaching
toolkit. Attendees will learn how to use strategies for highly effective
interactive teaching that work best with a wide diversity of students.
Morning sessions will be dedicated to reinvigorating and revitalizing the course syllabus and using fast-paced mini-learning activities for
creating engaging lectures where students are actively involved in the
learning process.
Afternoon sessions will build upon the rapidly-growing research
base on how students learn astronomy and provide you with the tools
and resources you need to engage students in doing appropriate-level
astronomy research projects using online databases, such as GalaxyZoo
and JPL’s Solar System Simulator.
Although I do not personally teach college astronomy, I will be
attending the workshop, and I will report about it in September. I am
certain that I will learn many valuable new ideas!

So why is LIPS my favorite conference of the year?

Let me count the reasons: We have a wonderfully supportive core
group of attendees, who are generous with their time and advice. The
ambiance is energetic, fun, and productive.
There is extensive time is allocated to discussion. Lunches and coffee
breaks are long, to allow scheduling adjustments and time to share
ideas and experiences.
There is no exhibit hall. The sponsors are full, active participants, so
there is no standing around an empty hall during sessions; sponsors can
Another new offering
even lead sessions if they wish. All sponsors receive the same benefits,
Also new is an all-day workshop immediately after LIPS, organized and all are encouraged to demonstrate how their products enable or
and presented by Drs. Tim and Stephanie Slater. It is titled “Revitalizfacilitate live, interactive programs.
ing Introductory Astronomy Teaching.” Tim and Stephanie are active
Attendees also seem to like this model, as shown in some 2016 postmembers of the CAPER Team (Center for Astronomy and Physics LIPS survey comments:
Education Research). Learn more about CAPER at www.CaperTeam.com.
“I like that the (sponsor) presentations show how different systems
Stephanie holds a joint
can be used and the attitude of being a resource and
appointment at Capitol
part of the community with the attendees and fellow
College, where she is a
vendors rather than as salespeople and competitors.”
senior fellow at the Center
“I really like that the sponsors are part of the
for Space Science Education
sessions—they have an important perspective in
and Public Outreach and
terms of their products, but they also offer a fresh
also the director of research
view at times.”
for the CAPER Team,
While lunches and breaks are long, LIPS days are
providing direction for
not. We typically start about 9 a.m. and end by 6 p.m.,
CAPER’s programming and
leaving evenings free for casual discussions and/or
research efforts and overleisurely dinners. I enjoy having time to process what
seeing its day-to-day operI’ve learned, or to just enjoy unstructured time with
ations. Her research focuses
friends.
on
conceptual
underFinally, the hosts have all been fantastic, and I
Doctors Stephanie (far right) and Tim Slater (center, nearest
standing as influenced by
know this year will be no different. Since Ball State
to screen)leading a workshop. Photo courtesy Tim Slater.
students’ spatial reasoning
University hosted the Great Lakes Planetarium Assoabilities and cognitive load and on research-based inquiry curriculum ciation conference in 2014, I am already familiar with their excellent
development. She is internationally recognized for her work in underfacilities as well as their organizational skills.
standing how the public engages in learning science.
Thank you to our intrepid hosts, Dayna Thompson and Ron
Tim is the University of Wyoming Excellence in Higher EducaKaitchuck of BSU, for past, current, and future work on LIPS 2017. I
tion Endowed Chair in Science Education. He works in a unique Ph.D.
program in which his graduate students conduct discipline-based
Karrie Berglund is the director of education for Digitalis Education Solueducation research on the teaching of science. His research focuses on
tions, Inc. and leads the Vision 2020 initiative on professional developstudent conceptual understanding in formal and informal learning
ment. She is a former director of the Willard Smith Planetarium at Pacific
Science Center in Seattle, Washington, USA.
environments, inquiry-based curriculum development, and authen-
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Mobile News

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

The Portable Planetarium Committee grows
Welcome to Samantha Wall, the newest member of the IPS Portable
Planetarium Committee.
Samantha wrote “As a new member of IPS, I am interested in joining
your committee for portable domes. For three years I was a live presenter in the Saunders Planetarium at the Museum of Science and Industry in Tampa, Florida, and for the last five years I served as Curator of
Education the South Florida Museum and Bishop Planetarium, where I
presented live shows to a wide range of audiences.
“Currently I live in Virginia with the ambitions to one day begin my
own portable dome business. I would welcome this opportunity share
ideas and updates with like-minded professionals who look to enhance
the experience under the dome. Please let me know how I might assist
your group moving forward.”

Middle school student planetarians
take charge of their own education

Clear Creek Middle School students (front, from left)
Wolfgang Wuerker, Tucker Giles, Tim Clason and
(back, from left) Kendra Schultze, Sage Palser, and
Jessica Kenny at the American Astronomical Society
meeting in January. At right, the students discuss
their poster with Art Bogard from Digitalis (in purple
shirt) with their mentor, Tyler Linder (far left), from
the outreach office at Yerkes Observatory in Williams
Bay, Wisconsin, and also the Astronomical Research
Institution in Ashmore, Illinois. Photos by and courtesy of their proud teacher, Rick Sanchez.

Of course, I immediately accepted her generous offer!
Contact Information: Samantha Wall, earthboundskies@gmail.com

Hiring staff
After reading Karrie Berglund’s March 2017 column about hiring and
training staff, I dug out an article that I wrote many moons ago about
hiring staff to run a portable planetarium. I think the intimacy of a
portable dome calls for a special kind of presenter. Karrie agrees, saying
“It’s actually more challenging to find staff to do outreach than to do
on-site programs, as they need to have a very flexible attitude.”
As one of her first tasks, I asked Samantha to comment on the article.
She replied “I am grateful for this chance to share your work. I have a
(Continues on page 62)

Sometimes you don’t have to look for presenters—people themselves stumble upon becoming portable planetarium users! That is the
case with a group of middle school students from Buffalo, Wyoming,
USA.
They saw a planetarium on a shelf in their classroom and took it
upon themselves to experiment with setting it up when the teacher
was too busy to assist them. Using it has inspired in them a strong love
of astronomy.
Their initiative, hard work, and professionalism ensured their
success and led to them presenting their scientific work at the annual
American Astronomical Society conference in Grapevine, Texas, in
January.
Karrie Bergland of Digitalis led me to learn about this unique group
of students. She wrote “We met them at the AAS meeting, and they
are incredible. The boys’ poster was near our dome, so both Arthur
(Bogard) and I got to talk to them about it. It was all about using
reflected light to deduce the shape and rotation period of an asteroid.
“When I asked if they had ideas about future careers, two of the
boys said they want to be astrophysicists, while the third said he
wants to be a teacher. They happen to use one of our systems, owned
by Tim Slater at the University of Wyoming. I just think
it’s cool to see such young
students so motivated to learn.
Their teacher told me that one
of the girls taught herself to
write software scripts when
she was only 10 years old, and
then she taught the boys how
to write scripts.”
Read the full story about
these amazing students here:
www.buffalobulletin.com/
schools/article_9ac48b58e323-11e6-826a-33b4eb4112b3.
html
I
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special fire in my heart for dome presenting and anything I can do to
kindle that fire in others sets my own ablaze.
“I find your article most important, for, as you well know, a dome
experience is only as strong as its human. In the effort to find staff for
this unique position, managers may want to keep in mind that public
speaking and communication are paramount, for if a guest cannot
connect with the stories, they will take little away into their own life.”
The following includes some of her comments and improvements.
Thank you Samantha!

Who do you want to run your mobile dome?
Each year new mobile planetarium programs are established and
people are being hired to run them. Many times questions arise about
the job qualifications an individual should possess in order to successfully implement a portable planetarium program.
One must first examine the kind of program that is desired and then
develop a detailed job description. The next step is to find the “best
fit” candidate to fill the position, and then provide training that will
enhance your new employee’s existing skills.
Generally, there are three kinds of portable planetarium programs
that would necessitate hiring someone. The first step is to decide which
program would best serve your clientele.
The first kind of program requires hiring a manager to train teachers to operate a planetarium. After receiving training, the teacher then
can rent the planetarium to be used in their school. The manager must
be able to train teachers, design and implement schedules and lesson
plans, order supplies, and keep the equipment in repair.
The second scenario requires hiring someone to actually take the
planetarium out from a central location and make presentations. This
person would need to be able to teach well at several grade levels in
addition to learning the curriculum for those grade levels, designing
and implementing schedules and lesson plans, ordering supplies, and
keeping the equipment in repair.
The third kind of program could be some combination of the first two.

Finding the person you need
Your needs can be clarified through developing a precise job description which includes statements about the following seven categories:
•• Experience,
•• Teaching duties,
•• Management duties,
•• Program development,
•• Professional development,
•• Transportation requirements, and
•• Salary and benefits.

The interview
Here are some sample questions that may allow you to understand
your candidates. As they tell you the story of their life and experiences, you will be able to determine if they are an effective communicator
and an entertaining storyteller, and also if they have a passion for the
science content and connecting with people.
•• Why should we teach astronomy and why use a planetarium?
•• What is your academic and professional background?
•• Are you a certified teacher? If so, for what grade level and subject
area?
•• What background experience have you had in planetarium/
science and astronomy education?
•• Have you had other work experience, hobbies, and/or organizational memberships that are related to your ability to perform this
job?
•• What steps have you taken recently toward your own professional development? (For example, what conferences have you attended, courses have you taken, what books have you read?)

•• This job requires that you drive a great deal and carry equipment
in your own car. Do you possess a valid driver’s license?
•• Do you have a reliable vehicle that could transport the equipment?
•• What questions do you have for us?

What would you do if…
•• The rule is that there must be another adult in the planetarium
with you and a teacher comes to you with the class and states (or
acts as if) he/she does not want to come into the planetarium with
her students?
•• At the last minute, a school principal assigns more that seven
classes to you, or sends more than 30 students per class, or schedules 5 classes in a row with no break?
•• Students are so excited that they cannot seem to settle down?
•• The teacher has brought her class to you and she is screaming at
the students to behave and be absolutely quiet?
•• Students are disrespectful?
•• Students say they are scared?
•• A student cannot focus and just wants to share personal information (new baby, new socks, dog died)?
•• A student or teacher asks a question and you do not know the
answer?
•• A student answers a question with “God made them that way”?
•• The projector bulb goes out (and you have a spare bulb).

What to look for during the interview
In terms of experience, of course, more is better! The problem is
that the folks with experience in a portable dome, although things
are improving, currently are few and far between. It is possible to find
people who have had some experience with a stationary dome and
that can be helpful, even though working with a portable system is
significantly different. And, because the atmosphere is more intimate,
the presenter is required to interact more closely with the audience.
The experience you can and should look for is in the areas of teaching and administration.
It is imperative that the candidate has some history of good experiences in the field of teaching. Successful teachers have excellent
communication skills and are enthusiastic about learning as well as
teaching. They are knowledgeable about subject matter and required
standards, and, importantly, they know child development.
They know how to involve students in the learning process. They
are also proactive disciplinarians; that is, they anticipate behaviors and
prepare for it. They give clear and simple directions in order to allow
students to achieve success. And they make use of positive reinforcement.
Remember to take seriously teaching experience that may have been
gained through amateur astronomy clubs or other kinds of informal
experiences. Verify the candidates’ claims through phone calls to references.
The job candidate needs to be able to physically fulfill the requirements. He or she needs to be able to lift and set up the equipment, enter
and exit the dome easily, teach four to six classes in a day, get up and
down off the floor several times during the lesson, and then pack up
and take the equipment away. This requires good health and a high
energy level.
Management skills needed include: a healthy sense of humor,
patience, flexibility, a realistic sense of human nature, and good organizational skills. It is important to hire someone who is assertive and can
communicate with school officials as well as teachers. Schedules need
to be designed and kept and good record keeping is essential. A regular
maintenance schedule is required for the equipment and it must be
stored properly.
A good candidate will be interested in promoting their own profes-
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Introducing SciDome IQ 2400 Laser and SciDome IQ 4K Laser - high resolution laser-illuminated
projection designed specifically for educational planetariums. Laser fulldome display brings stunningly
bright imagery to your dome (6,000 lumen 2.4K and 12,000 lumen 4K). Unlike lamp projectors, the
laser light source has a 20,000 hour lifetime. No other systems combine superior image quality with
the education features of SciDome.
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sional development through the reading of professional journals and,
as funds allow, through course work as well as attendance at conferences and through communication with colleagues.
The job may require that the candidate also be able to adequately
transport the equipment in his or her own personal vehicle.
Remember, too, that the quality of candidates applying for this job
may reflect the salary and benefits offered.

Training
This is tricky! The training needed is directly related to the knowledge and experience of the person you have hired for this job. First you
must do a needs assessment, and second you must find someone to do
the training. Last, you need to find the money to make this happen.
This part of the whole process is very important. It can set the stage for
success or failure.
You probably have hired someone who is smart, gifted, self motivated, and is either knowledgeable in the area of science or in the art
of teaching. If you are really lucky they will be knowledgeable in both
areas.
What they probably won’t understand is the operation, care and
repair of the equipment. In the beginning they also may need help
with developing presentations.
Discipline is sometimes difficult to maintain in the unique environment of the portable dome. Guidance may especially need to be
provided in this area. The same kinds of techniques that good classroom teachers use can work in the planetarium, but the pace is faster!
The presenter must be “on” at all times and attune to the natural
tendencies of students at many age levels. There are predictable reactions that can be prepared for ahead of time.
For example, sometimes disruption of the lesson can be avoided by
giving children permission to behave in their naturally inclined way
for short durations. The teacher must be able to anticipate their reactions. For instance, the teacher should know that students would need
to talk about the stars when they first appear. So before viewing the
stars, the teacher can let students know that they will have permission
for a “minute” to talk softly to their neighbor when the stars appear. It
is also necessary to explain a signal that will be given for when it will
be time to stop talking and listen.
Sometimes students say they are scared in the dark. This is bound to
happen sometime, so the teacher can make a plan. The students can be
told a simple, “It’s alright to be scared,” as validating a student’s feelings may solve the problem right away. They can also be told, “I will
never make it really dark in the planetarium without asking for your
permission.”
Presenters should avoid using “surprise attacks” for effect. The porta-

PARTYcles
Mr. Proton, you are made of two UP
quarks and one DOWN quark!
And you, Mr.
Neutron, are made
of one UP and
TWO downs...

ble planetarium is an especially rarified atmosphere already. Telling
students what is going to happen ahead of time can make things run
more smoothly and help to focus learning.
One final comment needs to be stated. Teachers sometimes need to
be reminded that “those people who get to talk get to learn.” Student
input throughout the lesson is essential to their learning. The planetarium program will be too short to enable students to memorize or
regurgitate a series of facts, so students need to be asked questions that
reflect what they are seeing or experiencing in the planetarium and
what they think will happen next.
The goal should be to inspire students’ natural curiosity and then
use it to help them learn. They will remember more if they are allowed
to observe, state their observations, make predictions, and test their
predictions.

Conclusion
The trick to finding the person you want to run your mobile
dome program is to clearly define the job. Then look for the candidate whom you can afford who best fits the job description. And,
finally, include money in your budget to provide training to ensure
that your new employee’s talents are fully used. In this way you
can provide an exciting program that will be effective in achieving
your goals. 						 I
Susan Button is a past president of IPS and has chaired the Portable Planetarium Committee since 1988. She is a retired portable planetarium director for the Onondaga Cortland Madison BOCES in Syracuse, New York,
USA.

(International News, continued from page 54)
The project consists of an event for each of the planets known at
that time, where the scientific aspects and harmonies tracked down by
Kepler are explained, after which the corresponding pieces are played on
the piano. At the end of the project a concert will be organized with all
the pieces and with background projection of the basic scientific work.
The historical in-depth study of the musical aspect and the composition of the pieces is made by pianist Khalid W. Shomali. This work will
be adapted for a workshop for schools in the next school year.
I
Lars Petersen, PhD, is an astrophysicist and science communicator. From
1997-2016 he was director of Orion Planetarium, Denmark. At present he
is engaged in various astronomy communication projects. He is a fellow
of IPS.

Alex Cherman

#030 - June'17

The Strong Force that binds our
quarks can make us bond as well.

DONE!!

Let us join through the Strong Force!
OK.

Together we are... DEUTERON!
Enough with this
quark stuff! I'm an
electron. There are
no quarks in me!

Oh, no... My proton is
really doing it.
He is hooking up
with the neutron...

Did these guys just morphed?!?
What is this?!?
A POWER RANGERS cartoon?!?
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Sound Advice

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

Mixing it up: Using your audio mixer
Recently this column has discussed distance learning, exhibit design,
video projection, and many other non-sound topics. So let’s get back to
the column’s original focus: sound.
Having designed and calibrated around 300 sound system in domes,
I have come to realize the most misunderstood piece of audio equipment is the audio mixer, usually located at the presenters’ console. I
find even with proper training, planetarium presenters soon forget the
proper settings and use for this important part of their audio system.
Some of the following is a bit oversimplified to the sake of the end
users, so audio pros, relax.

What Does a mixer do?
Look at all those knobs and buttons. Wow! Scary? Not if you understand that there are actually only three main important sections:
inputs, channels strips,
and the master section.
In a modern planetarium system the mixer
performs the task of
controlling level for and
combining all audio,
except 5.1 audio from
astronomy
projection
systems and other 5.1
devices. Any wireless
or wired microphones,
MP3 players, CD players,
and 2-channel Bluray/
DVD players run thru the
mixer. The output will be
2-channel stereo.
All 5.1/7.1 sources are
routed through a digital
Fig. 1: Knobs and buttons
audio
processor
and
mixed with the 5.1/7.1 audio.
This enables all audio sources
to be active at the same time without any switching.
There are far too many mixer types/variants to cover all of them
here, so I’ll just explain the most popular and most essential features.

Section 1. Inputs
See the top of Fig. 2. The mixer will provide two types of Inputs, line
level and microphone (mic) level. The line level inputs are for higheroutput devices such as CD players, music keyboards, MP3 players, and
stereo astronomy projection system audio.
The mic level inputs are for lower-powered devices such as, well …
microphones. If you try to connect a line level device to a mic level
input it will distort easily and sound very bad. Continued misuse can
burn out that mic input. If you connect a mic to a line level input, the
volume will be very low and noisy. Mic inputs are usually 3-pin XLR
and the line inputs are usually ¼” jacks.
A mixer can have any number of inputs, from 4 to dozens. A typical

planetarium mixer will include 10 to 16
inputs.

Section 2. The channel strip
Please review Fig. 2 again. Each input has
a channel strip. Once you know how to
use one, you know how to use all of them!
This is set of controls is dedicated to the one
device connected to that input. They are
top to bottom as follows:
Gain Control. This is a seriously-misunderstood control. How should it be set?
It has one function, to match the level of
the incoming audio to the level the mixer
wants to receive so the channel volume
fader is in a good operable middle range.
Set the channel volume fader in about
the middle of its position and then turn up
or down the gain control until you have
the input volume that matches all the
other channels. You don’t want the various
channel faders to have very different operating ranges.
EQ Section. These are beefed up tone
controls called equalization (EQ). They
allow you to match the bass-midrangetreble level of all the input devices. Some
mixers only have two bands, high (treble)
and low (bass). Others have 3-4 bands for
more fine tuning.
For mic inputs you should typically
“roll off” (reduce) the level of the lowest
frequency (bass) since the human voice
doesn’t have much content under 80-100
Hz. That will reduce the possibility of feedback and breath popping. I recommend that
once you are satisfied with the various EQ
sections for the channels that you cover
them up to avoid experimenting by others.
Aux is short for the Auxiliary Section.
Not all mixers have these. They serve as
another set of mixing levels that provide
Fig. 2: Channel strip
different mix than the main mixer outputs.
The output from the auxiliaries can be sent
to stage monitors for music performers, to
an assisted listening sysem, or to a recording device. These mostly are
not used in older planetariums, but others still use them.
Pan Control. This moves the sound from the input device from
the left to right output or anywhere in between. The pan control for
mics should be set straight up on center so they feed both L-R channels
equally. This will make the mics appear as if they are in the center of
the sound, called a “phantom center channel.”
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If the input source is a stereo device (MP3 player, CD player, DVD,
etc.) you use two channels and pan one all the way left and the second
all the way right. This will keep the sound image in stereo.
Volume Fader. There are two types of volume faders: rotary knobs
and sliders. Sliders are far more popular because you can see the levels
of all the input devices at a glance. This controls the volume of the
input device connected to this channel input.
This control should be operated at approximately the mid-point (see
Figure 2) and lower. If you are not operating in this range, readjust the
gain control at the top of this channel.

soft, Qualcom, Verizon, etc., who have been selling them off to
emergency services, fire departments, construction companies,
and others for use in their regular communications. You might
now be receiving interference from these.			
I
Jeff Bowen has worked worldwide as a planetarium and exhibit specialist
since 1985 and has been named a Fellow of GLPA and IPS.

Section 3. The Master Section
See Fig. 3. There are several other controls in this section, but the most
important two are the L-R faders. This is where all those inputs come
together to become a left output and a right output.
Turn these two up and everything gets louder. Turn
them down and everything gets quieter. These two
outputs should feed a digital audio processor for
final mixing with the stereo, 5.1, or 7.1 sources from
your astronomy projection system.
If you have all your channel strips set correctly, you should be able to operate these two faders
in approximately the middle of their range. The
setting shown if Fig. 3 is completely incorrect and
points to some other problem
Fig. 3
Want more? Email me directly and I’ll send more
Sound Advice on this subject.
Reader Question: I am suddenly getting thumps and odd sounds
out of my perfectly good wireless mic. What’s up?
Answer: You must be in North America. The USA government recently auctioned off even more of the former UHF TV
frequencies. These were purchased by large companies like Micro-

(5658) Clausbaader = 1950 DO
Discovered 1950 February 17 by K. Reinmuth at Heidelberg. Named
in memory of Claus Baader (1924-1995), German manufacturer
of planetaria, domes and telescopes, and well-known mentor
of amateur astronomers in the German-speaking countries.
A design engineer by profession and self-taught in astronomy, Baader constructed a new type of a small desktop planetarium that is in use in schools in many countries throughout
the world. In his later years Baader, together with his son and
successor Thomas, was deeply concerned with the construction and development of observatory domes, astronomical
telescopes and their auxiliary instrumentation for amateur and
professional astronomers alike. Name proposed and citation
prepared by L. D. Schmadel.
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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

Five Billion Years of Solitude: The Search
for Life Among the Stars

Lee Billings, Current Press, 2013
Reviewed by Bruce L. Dietrich, Wyomissing, Pennsylvania, USA
When our computer apps beep almost daily to
update the total number of confirmed exoplanets, or
when earth-size planets almost become quotidian, a
book with this title truly catches ones’ attention. Five
Billion Years of Solitude invites us to share its author’s
perspective as he summarizes the search for life among
the stars. Through a series of intriguing interviews,
Lee Billings explores both the content and context of
the mankind’s search for conversant neighbors. As he
interacts with the real pioneers and prime movers in
this quest, he effectively communicates a science journalist’s concern for the perceived paucity of current
human effort, as well as an understandable admiration
for the quality of work which has been accomplished.
The book is divided into ten chapters, each emphasizing a general historical perspective, a face-to-face
interview, or a divergent approach to astronomical
research. The cosmology of our widening planetary
neighborhood is indeed indebted to many wonderful
minds which have, over the last 2,500 years, provided us with both meaningful bits of knowledge and a
strong framework to understand them.
Many interesting side trips add depth for those desiring extensive knowledge beyond astronomy: The cost
of TPF (terrestrial planet finder) missions in relation to
the cost of maintaining one’s pets, the extent of Pennsylvania’s shale and coal deposits, the gleanings from
a time capsule revealed before its due date, glacial
comings and goings, and so much more! This is a fun
read, a quick review of much, and perhaps, for some, a
thought-provoking book.
As Winston Churchill wrote in 1952, “If we are sufficiently self-centered and choose to deny that any other
planets support life, no one can prove we are wrong.
But, I for one, am not so immensely impressed by the
success we are making of our civilization here that I am
prepared to think we are the only spot in this immense
universe which contains living, thinking creatures,
or that we are the highest type of mental and physical development which has ever appeared in the vast
compass of space and time.”

Lana and the Water Carrier

Morgan Young, FanGirl Digital LLC, 2016
Reviewed by Caleb B., Nathaniel G., Sahasra M., and April

Whitt, Fernbank Science Center, Atlanta, Georgia, USA
I’ve always loved mythology, be it Greek, Norse,
African, or wherever. The stories about how the world
works or how the heavens go have always been favorites. When Rick Riordan started his series of demigod books1, I borrowed them from the library and
devoured them. Great dialogue, intriguing characters,
Camp Halfblood, danger and disaster on almost every
page—and mostly happy endings.
Lana and the Water Carrier features an African American heroine whose parents have disappeared. She
must solve the clues leading to the Sextant Key, using
the Gemini One Telescope (which happily includes a
space-time travel feature) to rescue them.
The story moves at a good pace. There is a discussion
of reflecting and refracting telescopes and how the altitude/azimuth system functions, along with a retelling
of the Ganymede myth suitable for younger audiences.
This book is aimed at the middle school crowd—ages
12 to 15 or so—and the characters are typical middle
schoolers with their worries, drama, and problem-solving abilities. So, I asked some middle school readers to
review Lana the Water Carrier.
Sahasra said, “I loved the book…because it was a
perfect blend of Greek mythology and action... (it) was
funny and the writing was smooth and flowed beautifully.”
Nathaniel wrote “I like how Dominic starts to track
down Lana and the Gemini One Telescope at the end…
The way the book ends makes me want to read the
next book in the series. I rate the book IIIII out
of IIIII stars.”
“I believe the plot was well managed,” wrote Caleb.
“The story progressed quite a bit over the limited space.
I also think there was a decent amount of character
development.”
On space-time travel with the Gemini One telescope,
he said, “I think a sci-fi book should say something like:
‘the telescope harnesses a small amount of contained
antimatter to bend space time, and is able to ride the
‘wave’ created in the quantum foam.’ Overall, I believe
Lana and the Water Carrier is a well-written book.”

When the Sun Goes Dark

Andrew Fraknoi and Dennis Schatz, NSTA Press, 2017;
available in print or e-book formats
Reviewed by April Whitt
Here’s another great collaboration from two giants
of the astronomy and planetarium community.
(Continues on page 70)

1 See https://en.wikipedia.org/wiki/Rick_Riordan for more about the author of the Percy Jackson adventures.
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Written for grades 5-8 (ages 11 through 15), this slender
volume is dense with information, color illustrations,
excellent diagrams, and activities for the upcoming
“Great American Eclipse.”
Grandparents returning from a solar eclipse in the
South Pacific share their experience with their grandchildren, and the story is told from the older grandchild’s perspective. The grandparents use a lamp, tennis
balls, hula hoops, and the paintings on the room’s walls
to show how total, annular and partial eclipses work,
why a solar eclipse doesn’t happen at every new moon
phase, and how to make safe viewing equipment for
observing an eclipse. Some historical perspective
answers the question, “Are eclipses just pretty, or are
they good for something, too?”
Strong readers can handle this one on their own.
Younger students or slower readers would benefit from
an adult’s guidance. The print format is a good one
for a gift shop or planetarium store, but get an order in
quickly. As with eclipse shades glasses, they’re selling fast.

The Glass Universe: How the Ladies
of the Harvard Observatory took the
Measure of the Stars

Dava Sobel, Viking, 2016.
Reviewed by Steven Case, Olivet Nazarene University,
Bourbonnais, Illinois, USA
Dava Sobel has made a name for herself by writing
lucid, accessible prose that brings the wonders of
the universe and the history of humanity’s engagement with it to the popular imagination. (Her slender
volume The Planets, for instance, is a lyric introduction to the solar system in science, history, and literature and remains one of my favorites.) In The Glass
Universe, Sobel uses her craft to highlight the work
of female computers and researchers at the Harvard
College Observatory from the late 1800s to the Second
World War in developing an understanding of the
physical nature of the stars.
The book is, in its broadest sense, a history—not
simply of individuals, but of the Harvard College
Observatory, first under the directorship of Edward
Pickering (from 1877 to 1919) and then his successor, Harlow Shapley (from 1921 to 1952). Under these
directors, the work of the Observatory resulted in a
vast amount of spectrographic data upon which the
science of astrophysics was built.
This research was funded largely by an endowment
from Anna Palmer Draper, given in honor of her dead
husband, who had been a pioneer in photographing
stellar spectra. The Observatory carried on his legacy,
and the photographic plates that resulted ultimately
numbered in the thousands and contained spectra of
hundreds of thousands of stars.
Though Pickering and Shapley directed the
construction of this “glass universe,” it was their team
of female computers—chief among them Williamina
Fleming, Antonia Maury, Henrietta Swan Leavitt, and
Annie Jump Cannon—who combed through the data
to discover binary stars, variable stars, and novae and to
devise the stellar classification system still in use today.
Besides being astronomical pioneers, these women
were at the forefront of transforming their education-

al and professional fields. Sobel discusses in detail the
ways in which the Observatory became a network
for educating women interested in pursuing astronomy, granting some of the first graduate degrees in the
country and placing women as professional astronomers around the world.
Despite the subtitle of the work, however, Sobel’s
narrative moves beyond these remarkable women and
provides a story of the history of the Observatory as
a whole, including characters such as Pickering’s flamboyant and sometimes troublesome brother William,
discussing Harvard’s remote observing stations in
South America and Africa, and examining the role of
the Harvard astronomers (men and women) in the
formation of international associations like the International Astronomical Union and how these weathered the tides of wars.
The work concludes with the career of Cecilia Payne
Gaposchkin, Harvard’s first PhD in astronomy, who, as
a graduate student, translated stellar spectral classification into surface temperature and correctly deduced
the composition of stars as primarily hydrogen.
Sobel does not delve much into the science behind
her narrative or outline the observational methods for
obtaining the glass plates upon which all this science
rested, which might be disappointing to some. Her
narrative is more about the people, though there is
such a wide cast and it covers such a long period that at
times it feels a whirlwind of details and development.
(The list of characters at the back of the book is very
helpful.)
As fascinating as these personalities and their work
are, the book is not a social history either. Besides
noting details like how long it took Harvard to officially recognize the work of the female members of the
Observatory and noting how unusual Pickering and
Shapley were in their generosity toward things like
sharing authorship, Sobel does little to place the actors
within the broader social context of their day.
But these points are minor, because Sobel’s great
success is in relaying the story of this institution
and these individuals collectively. The influence of
Fleming, Maury, Leavitt, Cannon, and Gaposchkin on
the development of not only astronomy but also the
structures and practices of a burgeoning discipline are
central to the legacy of the Harvard College Observatory and the Henry Draper Catalogue. Around these
themes Sobel has woven a tapestry that will be compelling to anyone who has an interest in the history of
astronomy and the stories of those behind it. It belongs
on the shelf of every observatory library and (if you
have one) every planetarium gift shop.

Problem-Based Learning in the Earth
and Space Science Classroom K - 12

Tom J. McConnell, Joyce Parker, and Janet Eberhart,
NSTA Press, 2017
Reviewed by Deborah Carlson, Bloomington Public
Schools, Bloomington, Minnesota, USA
Problem-Based Learning in the Earth and Space Science
Classroom provides useful lessons and resources for
elementary, middle school, and high school science
teachers. The problems presented in the book were
(Continues on page 75)
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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 Shiney 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

(330) 854-2209
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(What Works, continued from page 44)
Styrofoam balls projected on a screen to demonstrate relative sizes of
moon as a penny is surprising.
the moon and sun. I do not like this, as at least on one site, trying to
But I think that a problem with the tennis ball-penny model arises
show that the sun is larger but farther, mentions “the sun’s shadow.” I
if you want to include properly scaled distances. The moon is about
think this leads to misconceptions.
250,000 miles from Earth, a distance of about 31 tennis-ball diameters
Two inexpensive hula hoops can illustrate how the plane of the or 124 penny diameters. If you lay 31 tennis balls or 124 pennies sidemoon’s orbit is inclined about 5 degrees to the plane of the Earth’s
by-side or if you wrap a string around the tennis-ball Earth 10 times (10
orbit. One incorrect feature is that if the Earth orbit hoop represented multiplied by the circumference of 25,000 miles), the string extends
the actual Earth orbit (and not just the plane of the orbit), it should be
quite a ways across a room. And this represents only 1/400 of the
much, much larger.
distance of the Earth to the sun (93 million miles away). Multiplying 10
When the hoops are held with a common center and one inclined
by 400 produces 4000 wraps of the tennis ball, a distance beyond the
a short distance, there are two intersections (two nodes). Put a small walls of most buildings.
ball representing the moon at a node and a
If the model is produced outdoors, as in a
larger ball representing the sun (an extension
school yard or park, students can extend a
of the plane of the Earth hoop) in the same
string or ribbon for this distance. This total
direction. These are the conditions for a solar
model size is going to be very large for it to
eclipse:
be to scale.
The moon is new and in the same plane
For a more compact model, even though
as the sun. A solar eclipse occurs when the
the scaled distance to the sun will still be
moon is new and at a node. Holding the
large, I like beads or ball bearings. My scale
intersections of the hoops in the same places,
model Earth is a bead .44 inches in diamemove the moon and sun balls to other locater. My scale model moon is .11 inch across,
tions, putting them in the same horizontal
glued on contrasting-color cardboard. The
direction but with sun (plane of Earth orbit)
model Earth and model moon are separated
above or below the moon on its orbit. I recomby 13.6 inches, a little over a foot distance.
mend that more than one person help hold
How large is my model sun? To represent
objects in the demonstration.
the sun’s 865,000-mile diameter (which
The true scale of the sizes and distances of
equals 108 Earth diameters), the model
the three bodies involved in a solar eclipse
must have a diameter of 47.5 inches or 3.5
is a misconception to many. If you have
feet. Yellow poster board taped together
model objects for the Earth and moon that
creates the correct circular size.
are large enough to see well, the model for
And how far from Earth is the model
This image shows the far side of the moon, illuminated by the sun, as it crosses between the DSCOVR
the sun must be very large. And the distances
sun? It is 11,600 Earth diameters or 5,115
spacecraft's Earth Polychromatic Imaging Camera
between all the bodies are greater than what
inches or 426 feet or 142 yards. A couple
(EPIC) camera and telescope, and the Earth-one
almost everyone would at first imagine. It is
of rolls of yellow curling ribbon (which
million miles away.
easy to work in any measurement system,
have 300 feet of ribbon each), is more than
Credits: NASA/NOAA
but I use the English system in my followenough length for this scaled sun distance..
ing model, as calculating comparisons seems
A student can carry a pre-cut ribbon around
easier. Metric system and astronomical units are used in a number of the room, with other students helping to hold up lengths when he or
on-line scale activities.
she turns corners. Performing this scale modeling activity outdoors
We want to model a comparison of an Earth diameter of about 8000 will give the best overall understanding of distance and size, as the
miles (and circumference of 25,000 miles, a moon diameter of about ribbon will not need to be wrapped around a room.
2000 miles, and a sun diameter of 865,00 miles. One can take any round
If you are indoors, such as in a planetarium, you can make the model
object to represent the Earth (or the moon), and work from that size more spectacular by using glow-in-the-dark materials. Spray paint the
(Earth object diameter or moon object diameter) to find the correct Earth and moon with glow paint and hold them 13.6 apart. Use glow
model sizes and distances of the rest of the model.
twine or ribbon or glow shoe-strings tied together to produce the 142
yard distance to the sun. Tape glow-material sheets together (on the
Spheres are easy to find
backs, so the glow effect is not diminished by tape over the material) to
Strolling down the aisles a toy store, a craft store, a grocery store, a make the 3.5-foot-diameter sun.
sporting goods store, or a thrift store, I found many round objects that
could be used to represent space objects: all sizes of Styrofoam balls, At the high school level
buttons, tennis balls, baseballs, soccer balls, beach balls, ping pong balls,
At the high school level, Matt Young uses a worksheet to consolidate
marbles, beads, balloons, hole punches to make round dots, round
learning about different aspects of eclipses: view from Earth, view from
stickers in many sizes, fruits and vegetables, seeds, round candies of
space, and differences and similarities for types of eclipses.
different sizes and small candy sprinkles, marshmallows, tacks, pins,
KaChun Yu notes that he did an eclipse module with students at the
and cotton swabs. Clay or similar substances can be formed into round Metropolitan State University of Denver in which he taught effects of
balls of any size, and, of course, there are coins of different sizes.
orbital distances in producing either total or annular eclipses. He gathLinda Shore, CEO of the Astronomical Society of the Pacific, likes to ered data on student learning, but it was unclear. He hopes to analyze
use a tennis ball for the Earth and a penny for the moon. She says that
the data further.
the majority of people overestimate the size of the moon, and incorAs with KaChun’s work, we all have an opportunity to gather data
rectly select a ping-pong ball for the moon when asked to compare
with students or public when our area will see an eclipse. A project
the Earth and moon sizes. Seeing a model with Earth as tennis ball and might be to simply gather remarks of those viewing the eclipse, using
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Jay Ryan’s website, www.mreclipse.com, is one of the sites where you can find great educational resources.

a tape recorder. One might use these as part of a soundtrack of a planetarium program on eclipses developed later.
Your planetarium could present a pre-eclipse program, giving
stamped cards to audience members to complete when they actually
view the eclipse. You can ask questions about sections of the program
and whether its particular visuals and explanations helped with understanding the eclipse when it was seen.
An easy response method, such as a Likert scale of possible responses
(1-3 or 1-5) can be used, with a place for comments. Such data could help
you learn how your audiences perceive the relevancy of your program,
and also help you prepare future programs.

•• eclipse.aas.org/ - American Astronomical Society 2017 main page
•• www.astrosociety.org/education/2017-solar-eclipse-informationresources/ - Astronomical Society of the Pacific eclipse information
•• www.mreclipse.com/MrEclipse.html
•• eclipsewise.com/solar/SEnews/TSE2017/TSE2017.html
•• www.space.com/33797-total-solar-eclipse-2017-guid.html
•• www.timeanddate.com/eclipse/solar/2017-august-21
•• weather.gov/gsp/eclipse
•• space.rice.edu/eclipse/eclipse.animations.html - Information about
the Don Davis’ animations which show eclipses from different viewpoints available for free. copyright by Rice University		
I

A short list of eclipse resources
The following is a list of English-language resources for information
and activities. I thank Joe DeRocher, Lee Ann Hennig (and the MAPs
Newsletter), and Susan Button for suggesting some of these. I have
added a few others. Many others can be accessed by doing a simple
word search with “August 21 solar eclipse.” There are links to other
online resources within many sites.
•• eclipse2017.nasa.gov - NASA Eclipse 2017 information main page
•• ecliipse2017.nasa.gov/eclipse-live-stream - NASA Eclipse 2017 streaming video link
•• exploratorium.edu/eclipse - Live eclipse streaming by San Francisco’s
Exploratorium
•• informal.jpl.nasa.gov/museum/content/eclipse-2017 - Resources for
informal astronomy education
•• www.scienceinschool.org/2012/issue23/eclipses
•• www.astronomy.com/great-american-eclipse-2017 - Astronomy magazine’s 2017 solar eclipse main page
•• www.skyandtelescope.com/2017-total-solar-eclipse/ - Sky and Telescope magazine’s 2017 solar eclipse main page
Vol 46 No 2 - June 2017					

Jeanne Bishop is a past president of IPS and chairs the Education Committee. She is retired from full-time planetariums work and teaching, but
maintains the position of Westlake Schools Planetarium director.

For the year of the eclipse: colorful
tactile images of the Sun for sale.
Great for educational programs!

www.youcandoastronomy.com
www.YouCanDoAstronomy.com
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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

Finishing up the projector story
If you are reading this, you probably perused my earlier missive in
the March issue which set up the basic presentation of this column.
First would come a bit of my “how can I build this and make it work”
experimentation, and then on to interpretations of ancient writings.
I was asked to provide between 1200-1800 words, so my first offering
was 2684. I guess that is why we have editors. Mine is probably related
to Freddy Kruger, as my carefully-crafted opening (well that’s what I
thought it was, anyway) was slashed to just a skeleton of its former self.
(Dear Editor: Please remember I have a bit of
a “black humor” style and appreciate all of
your efforts to turn my ramblings into something cohesive).
I actually had a different opening for
this month’s column, but I am saving it for
next month since I wish to fulfill my promises without going over my allotted word
count. Since I haven’t received any negative
responses as of yet (considering that I write
this in early March for the June issue, how
could I?), I will continue forth for those either
stuck with or who appreciate the “ancient”
analog technology.

Finishing the projector story

and I would be happy to respond. Now for
10, 25, and 45 years ago.

Ten years ago
The June 2007 issue was the first (I think)
and last (I think) with printed 3D photoPlanetarium picture
graphs1. Even though the reader was to use
from 45 years ago.
red and blue anaglyph glasses (where mine
are, I can’t remember),
the pictures still looked good. There was also a great
article about making a dome movie and how to cut
it. I certainly agree with at least one conclusion and
that is to keep the camera steady and only move it
on a dolly or crane. I, for one, can’t understand why
everyone who makes movies thinks the camera has
to shake. It just looks like they couldn’t afford to rent
a tripod. The bigger the screen, the worse it looks. Not
all of us like to watch our movies on an i-phone.
The best feature was one of Ray Worthy’s
(someone I truly miss) stories. This one had to do
with flatulence and a birthday cake. That alone
should have you looking for this old issue or wishing
you had never throw it out.

While I was very happy with my added
Twenty-five years ago
constellation projectors, I generated a new
June 1992. Jane’s Corner. Is there a Jane’s Corner?
problem, and that was a way to control them
I love Jane’s Corner. Yes, yes, YES, there it is. What?
independently. I was out of slip rings. Now
The best of Jane’s Corner. Oh...I see...the best of the
having the projectors mounted on the main
last twenty years. A lot to look forward too.
machine and having all of these new outlines
Back then you could send in an article on a
always aligned was fantastic, but I really
5¼-inch floppy disc or printed with a dot matrix
didn’t like the idea of 15 lighting up at the
printer set on highest quality. How many of you out
same time. Without a set of slip rings, how
there remember this technology? Good grief, I have
could I get power to the parts of the projecworking models of both.
tor that moved?
“Storytelling.” This could be very useful, as generThe answer came while watching a friend
ating a script for an hour planetarium show can take a
use his garage door opener. Press a button,
lot of time and research. Is storytelling removing the
close a relay, turn on a light—what could be
science from the shows and should it be used at all?
Top: Two projectors at left and 4-relay
simpler? Cost wasn’t a stumbling block this
Well, certainly when the program is about constelbank at right. Center: Key fob transmittime. An exhaustive research session on the
lation stories, how could you not do storytelling?
ters wired directly to control console
web provided the answer: a four-relay bank
It would seem to depend on your audience as well.
and placed under the main projector.
of remote-controlled relays that operated on
A group of students taking astronomy 101 would
Bottom: Spitz AP3 push button switches for individual control of constella12 volt DC, all for under $10.
probably have shows with less storytelling then an
tion outlines. All photos by author.
Now 12 volts DC is available as a buss all
average crowd; non-students tend to be terrified that
over the main projector, as it is used to power
the mathematics of the program will be way above
many of the auxiliary units, so no problem
their collective heads.
there. I ordered six and each bank could be given its own operational
Well, lambda and those other Greek letters are a bit above my head
code. The key bob operation switch was easily wired to more perma- too, so I tend to leave them out of my sky shows. I do try and keep the
nent switches on the main control panel.
audience involved by asking questions in the dark and usually get dead
If anyone would like more detailed info on this just send me an email silence in return. Either they are all asleep or hiding (I can’t tell because
1 Yes, it was. – ed. (aka Freddy Kruger)
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I built my control panel high enough so I could hide from my audience) and am not looking to make eye contact, which is impossible in
the dark anyway. I’ve had some inquiries about a show for the wee set
under five, so perhaps even I can learn something from these old issues.
“Planetechnica” is right up my alley. Building special effect projectors out of “good junk” that works in the dark and impresses the audience is for me. I won’t go into it here as I will probably “borrow” some
of this for my own construction—updated of course.
A new column called the “Forum” is most intriguing and starts with
a give and take with others in the planetarium profession as to what
background is required to be a planetarium presenter. Two of the three
things stressed are knowing your material and being able to talk. Who
can argue with that? The third has to do with the order of presented
material. I can see that this is important if a class is being presented and
there is a class outline to follow, but I’m at a loss as to how to follow
this idea with the general public.
I suggest that new visitors come to an “intro” show first for a basic
understanding of the night sky and topics like the speed of light and
a light year, but it is impossible to make them follow any outline no
matter how simple. Thus, for my simple attempts, each show must
stand on its own, not always a simple task.
There is also a great article on “South American Constellation
Mythology” which is always welcomed. I have a show “Around
The World In 80 Minutes (Or Less)” and good star stories are always
welcomed. A picture of two third or fourth magnitude stars called “The
Telescope” does not go over as well as a picture of “The Big Bear.”

Forty-five years ago
June 1972. There was actually a ton of other stuff that I wanted to
comment on last time but I was already about 1K words over my allotment so I held back. Since Planetarian began with June 1972, I have a bit
of a reprieve and can continue along.
I note a letter to the editor (how can there be a letter to the editor in
the first issue?) about the requirements for Scout merit badges. I tried
to get some Scout interest, but to no avail. Perhaps it’s my dry sense of
humor or over abundance of personality. I will probably never know.
Dr. Isaac Asimov did an article on “Science and Communication,”
and Von Del Chamberlain, then of the Abrams Planetarium, wrote
about “Planetarium Programming For The General Public.” Now this
is heady stuff for me because it is where I’m at. What is most interest-

ing is that it includes a mention of the Asimov short story, “The Last
Question.”
While this might be just coincidental, I must add that a friend
recently asked me to transfer an LP he could no longer play to CD. It
was music from the original planetarium show soundtrack The Last
Question composed for the Moog synthesizer by Tim Clark of the Strasenburgh Planetarium. This is a program that needs to be resurrected!
Entropy can be reversed!
As a lover of old mechanical devices, I cannot let slip by this picture
of a planetarium projector from this issue (see facing page). I wonder
if this was ever
made? Kind of
looks like something I would
have made if let
loose in the back
room
of
Ash
Enterprises. The
support legs look
like they came
from a Zeiss Mark
VI, the planet
cage from a Goto
In my March 2017 column, I mentioned that I thought
E-5, the star ball
the Planetarian logo looked like it was drawn from a
from a Spitz A3P,
Spitz Jr. projection. The picture didn't make it last
and the Milky
time. Perhaps I can slip it by the editor this time.
Way and eclip(Only because I needed to fill the page. - ed)
tic
projectors
from a Carl Zeiss, Jena, Medium-Type planetarium (ZKP-1). The huge
yoke would certainly block many stars. Anyway, perhaps it is an artist
conception.
As I pass a word count of 1643 I feel I shouldn’t push the good will of
my editor, so I will hold off for now.
I did note recently on Dome-L a posting by Steve Russo, who actually enjoyed my little blast from the past, and I do want to thank him for
that. One never knows how one’s efforts will go over. 		
I
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.

(Books, continued from page 70)
developed by content specialists who facilitated teacher workshops.
The problems were revised and tested by teachers to create a solid
collection of real-life problems for students to solve. The science problems are aligned with the Next Generation Science Standards.
This is the second book in a series. The first volume presented life
science problems. The third book will focus on physics, and the fourth
will contain tips and examples for planners of teacher professional
development programs.
The problems presented in this book are open-ended and are
purposely lacking certain facts so that the learner needs to gather information in order to form a solution. Often there are many possible solutions leading to rich classroom discussions.
The problems are presented as stories. One of my favorites is from
the chapter on weather involving a student whose family is moving
from Iowa to Alaska. He worries that his new home cannot possibly have any warm weather. Your challenge: Help him understand
how the temperatures can changes from summer to winter in Alaska.
Students will learn about Earth’s tilt as it orbits the sun.
A link to The Solar Motion Demonstrator designed by Professor J. L.
Snider of Oberlin College is available on the NSTA website: static.nsta.
Vol 46 No 2 - June 2017					

org/extras/pbl-earth-space/SolarMotionDemonstratorInstructions.pdf.
The problems presented in this book would be an exciting addition
to a science unit, whether they are used at the beginning to kick-off a
new topic, in the middle to have students put their new-found knowledge to work, or as a culminating activity. The authors discuss ways
of assessing students individually and in their groups. They include
examples of exit-slips to be used to give the teacher an idea of any gaps
in learning that need to be addressed.
The extra resources on the NSTA website are a wonderful addition to
the book itself and can be used on their own. Extra Resources available at:
www.nsta.org/publications/press/extras/pbl-earth-space.aspx.
Key concepts covered in this book: Landforms, geologic forces, plate
tectonics, water cycle, erosion, gravity, rock cycle, seasons, weather,
Earth’s orbit, and the movement of planets relative to Earth.
I

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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Waxing New

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

A one-of-a-kind stamp and
an opportunity to share

No Oscar for “star” of the show
One of the projectors in Owen Phairis’ Planetarium Projector Museum almost appeared on
the red carpet. “Today a large movie studio
truck came to Big Bear (California) to pick up
my Minolta Series II B planetarium projector.
This projector, which originally came from the
Novins Planetarium in New Jersey and was used
in the filming of the movie LaLa Land will now be
used in a production number during this year’s
live Academy Awards Show.” Unfortunately,
even though the movie won six Oscar awards
during the February program, the projector was
not used. More pictures of this projector and
others may be found on the museum website at
www.planetariummuseum.org.

The U.S. Postal Service will soon release a
first-of-its-kind stamp that changes when you
touch it. The Total Eclipse of the Sun Forever
stamp, which commemorates the August 21
eclipse, transforms into an image of the moon
from the heat of a finger.
Tens of millions of people in the United
States hope to view the eclipse, which will
travel a narrow path across the entire country
for the first time since 1918.
The June 20, 1:30 p.m. MT First-Day-of-Issue
ceremony will take place at the Art Museum
of the University of Wyoming in Laramie.
The University is celebrating the summer
solstice on June 20. Prior to the event, visitors are encouraged to arrive at 11:30 a.m. to
witness a unique architectural feature where
a single beam of sunlight shines on a silver
dollar embedded in the floor, which occurs at
noon on the summer solstice in the UW Art
Museum’s Rotunda Gallery.
The stamp’s image is a photograph taken by
astrophysicist Fred Espenak, aka Mr. Eclipse,
of Portal, Arizona, that shows the total solar
eclipse seen from Jalu, Libya, on March 29, 2006.
In the first U.S. stamp application of thermochromic ink, the Total Eclipse of the Sun
Forever stamps will reveal a second image.
Using the body heat of your thumb or fingers
and rubbing the eclipse image will reveal an
underlying image of the Moon (Espenak also
took the photograph of the full moon). The
image reverts back to the eclipse once it cools.
Thermochromic inks are vulnerable to
UV light and should be kept out of direct

The back of the stamp pane provides a map
of the August 21 eclipse path and times it may
appear in some locations. USPS

sunlight as much as possible to preserve this
special effect. To help ensure longevity, the
Postal Service will be offering a special envelope to hold and protect the stamp pane for a
nominal fee.
The Postal Service receives no tax dollars
for operating expenses and relies on the sale
of postage, products, and services to fund its
operations.
Many postmasters across the eclipse path
will probably want to conduct their own
special dedication ceremonies after June 20,

Mexico produces first dome film
The first fully animated film to digital dome
made in Mexico, Maya Archaeoastronomy: Observers of the Universe, opened recently at Cha’an Ka’an,
the planetarium at Cozumel. The program will be
show at all planetariums in Mexico and elsewhere
in South America.
The 20-minute program takes the audience
through the cities of Chichen Itza, Uxmal, Yucatan,
Edzná, Campeche, Palenque, Bonampak, and
others. The Mayans in Mexico were great observers
of the sky and many of its sanctuaries and temples
were built in relation to certain stars. For example,
the Mayan observatory of Acanceh was built based
on its alignment with Venus. The stars were fundamental in mythology, cosmogony, and identity in
this group, largely because they knew that through
them they could understand the cycles to which
our Earth is subject, and of which it is also a part. I
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a chance for planetariums to partner with
publicity, information, and community
outreach.
The USPS is creating a publicity kit that
will contain a sample media advisory, news
release, speech, and contacts of organizations/
venues such as planetariums to partner with.
Postmasters will receive this information
on June 8.
Planetariums that would like to set up
events can contact their post masters, or
contact Mark R. Saunders at the USPS corporate communications office, who will be glad
to facilitate communications. You can reach
him at mark.r.saunders@usps.gov.

Tributes

A new face at ChromaCove
ChromaCove, the cove lighting company
located in Cleveland, Ohio, is pleased to
announce the addition of Ken Yager to its
team. “Ken has 10 years
of experience in the
planetarium community, and we are excited
to have his energy and
expertise in the office
and in the field,” said
Chuck Rau, co-founder
Ken Yager
of ChromaCove (with
Matt Polak). “Ken has
already begun reaching out to customers,
and brings with him a bright, positive attitude that matches our colorful lighting,” Rau
said. As director of illumination, Ken will be
helping with both sales and installations. He
can be reached at ken@chromacove.com.

Eclipse books hit the virtual shelf
Two books of Jay Ryan’s series Eclipses Illustrated are now available in Kindle format at
www.amazon.com/dp/B01N4AEV9B.
Both books are heavily illustrated and
specifically created to be an inexpensive, “user
friendly” resource for helping eclipse rookies
prepare for Eclipse Day 2017.
The graphics depict the phenomena that
one can hope to see during the eclipse. It also
includes a lot of general background about
solar and lunar eclipses, and also a look ahead
at American total solar and lunar eclipses

Georgy Grechko
1931-2017
Georgy Grechko, pilot-cosmonaut, twice
Hero of Soviet Union, doctor of physicalmathematical sciences, died during the
night on April, 8, 2017 at the age of 86. The
entire life and fate of G. Grechko was indissolubly related to soviet cosmonautics. He
flew three times in space. The general duration of space flights made 134 days 20 hours
32 minutes and 58 seconds. He accomplished one spacewalk of duration 1 hour
28 minutes.
G. Grechko was the first—and from
2008—honoured president of the Russian
Planetariums Association. He was a desirable guest on the measures of RPA, and
his performances always produced a
large impression. He left a bright track in
memory all, who had to know him personally. He was the honoured member of the
collective of the Nizhny Novgorod planetarium, repeatedly traveling to Nizhny
Novgorod, meeting with the leaders of the
city and the area, convincing them of the
that will transpire over the next several years.
Plans call for a total of five books in the series.

Welcome to Baikal Film Festival
Irkutsk Planetarium is the fulldome film
venue for the XVI Baikal International Festival
of
Documentary and Popular Science
Films, under the theme
V.G. Rasputin “People
and Environment.” The
festival, which will take
place 5-9 October, 2017
in the city of Irkutsk, in eastern Siberia, Russia,
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necessity of building of new building for
the planetarium.
The name of Georgy Grechko was appropriated to the Nizhny Novgorod planetarium in 2016, in the year of his 85th
anniversary. Named in his honor, the
17-kilometre asteroid No. 3148 moves
between the orbits of Mars and Jupiter, a
planet “Grechko.”
The workers of planetariums of
Russia will save memory about Georgy
Grechko, legendary cosmonaut, a man
of unusual charm and attraction, and we
express a deep condolences to his natives
and nears.
—Vadim
Belov
(Photo by Vadim Belov, of G. Grechko in the
last visit to Nizhny Novgorod planetarium in
October, 2013. )
His space flights included Soyuz 17,
Soyuz 26, and Soyuz T-14.
Grechko graduated from the Leningrad
Institute of Mechanics with a doctorate in
mathematics. He went on to work at Sergei
Korolev’s design bureau and from there
was selected for cosmonaut training for
the Soviet moon
programme. When
that program was
cancelled, he went
on to work on
the Salyut space
stations.
Grechko had a
brief cameo role
in Richard Viktorov’s 1981 film Per
Aspera Ad Astra, and as a result attained pop
culture status in his home city of Leningrad. Grechko, along with Alexey Leonov,
Vitaly Sevastyanov, and Rusty Schweickart established the Association of Space
Explorers in 1984. Membership is open to
all people who have flown in outer space.
He is survived by wife Lyudmila and
daughter Olga. 		
—Wikipedia

was conceived by its founders as a platform
to make people think about interrelations
between the mankind and nature.
In addition, it annually showcases a noncontest thematic program and screenings for
schools and universities.
All participants will be able to take part in
practical master classes held by well-known
documentary directors.
More information is available at the
website
at
www.baikalkinofest.ru/news/
detail.php?ELEMENT_ID=280, and from
Pavel Nikiforov, director, at pnikiforov@
irkplanetarium.com.		
I
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Hamilton scholarship award
The Hamilton Planetarium Scholarship
Fund has announced the latest recipient of
one of its scholarships, which are intended to
encourage talented students to seek careers in
the planetarium field.
Rachael Cole is a student in her second year
at the College of Southern Nevada and works
in the school’s Digistar 5 planetarium.
“We are proud to see Rachael join our
growing cadre of students. Her grades are an
impressive assurance of future success,” said
Thomas Wm. Hamilton, originator of the
scholarship.
The goal of the fund is to increase professional preparation for those entering the planetarium field, to enhance its status with the
general public, and to increase respect among
all those working anywhere in astronomy.
Rachael is the first scholarship winner in
the Pacific Planetarium Association region,
and also the first to work with a former
winner, Nicholas Juliano.
“I see this as an indication of our fund’s
proven influence. We hope to hear from more
students looking to a great career under a
dome,” Hamilton said.
Learn more and apply for the scholarship at
planetariumscholars.webs.com.

Maloka Centro Interactivo in Bogotá, Colombia has partnered with Sciss to introduce the first
8K 3D dome in South America. The new Colorspace theater in Bogotá hosted its grand opening
event on 15 December, 2016. The upgraded digital dome included 5 Christie Mirage 304K projectors and is powered by Sciss’s Uniview software and high performance servers, also designed by
Sciss. Maloka opened with California Academy’s film Habitat Earth and the Google Lunar XPRIZE/
NSC Creative production Back to the Moon for Good.
Maloka is the center of science and technology learning in Colombia and plays an important role
in inspiring future generations’ awareness of its importance for Colombia in the modern world.
Maloka’s dome theater was first opened in 1998 and was the first giant format film theater in
South America. Photo courtesy Sciss.

New educator at Cernan
The Cernan Earth and Space Center at
Triton College in River Grove, Illinois, is
pleased to welcome Johnathan Nelson on
board as its new planetarium educator.
Kris McCall, director, noted that “We
stole him from the
Cleveland
Museum
of Natural History.
Sorry Jason and Clyde.”
(Check
the
GLPA
section in InternationJonathan Nelson
al News in this issue to
find out who replaced
Jonathan at CMNH. - ed.)
“Johnathan started on December 12, and in
his first week he met with curriculum directors from area school districts and made
important professional connections; taught
himself to effectively use the Super MediaGlobe II planetarium software; revised our
exhibit scavenger hunts; and presented an
engaging, live tour of the current night sky
including a trip to the edge of the universe
and back.
“Now after just four months, Johnathan
has proven beyond the shadow of a doubt his
knowledge, passion, ingenuity, and dedication to our mission all while teaching me all
kinds of new skills,” Kris said. He also has taken
the lead in preparing a week-long rocket camp
to be offered for the first time this summer.

Introducing Physics Foundry
Physics Foundry is an independent production studio created by Ron and Amy Jo
Proctor, focused on making affordable, high
quality educational content for small planetariums and portable domes.
“We reduce the upfront cost of our productions by offering daily and monthly streaming for single projector facilities (up to 2k)
and monthly and yearly license options for
all theatres (up to 4k),” said Amy Jo.
Ron and Amy Jo were both born and raised
in Northern Utah and discovered each other
and their love of producing fulldome content
while working at a small planetarium at their
local University in 2004.
Within a few months they were married
and working full time on producing planetarium shows and public education and outreach.
They produced several shows and even won a
Hubble Top Star award for their work.
They taught a few workshops on how to
use Blender to produce digital content for
the dome, had a couple of cute little boys
and raised flock of their very own chickens.
Then one day they found out that the budget
was tight and they wouldn’t be able to stay
where they were working. They both ended

up getting different jobs—Ron still working
on producing planetarium shows (at the Clark
Planetarium in Salt Lake City) and Amy Jo
working in education.
However, they missed doing what they
loved—producing quality shows together—
and decided to branch out. Physics Foundry
was born. Currently they have one production available on eclipses and phases of the
moon, with hopes of releasing a couple more
over the next year.			
I

Donna Pierce, director at the planetarium at Highland Park Independent
School District in Dallas, Texas, recently
shared a video that her district produced.
“I did voice over and he visited one
class but I had no idea what the background would be.” The result is a beautiful 2-minute tribute to the planetarium,
Donna, and astronomy. It also is a good
message to share with school administrators and funders. https://drive.google.
com/open?id=0B4ha86LqZLUKOWVfa
UxxOW1lcms		
I
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Planetarians’ Calendar of Events

Compiled by Loris Ramponi - osservatorio@serafinozani.it

2017
4-8 June 2017. American Astronomical Society, 230th AAS Meeting,
JW Marriott Austin, Austin, Texas, USA.
7-9 June. IPS Fulldome Festival Brno 2017, Brno Observatory and
Planetarium, Kravi hora 2, Brno, Czech Republic. The festival is
supported by the International Planetarium Society. Contact: Jiri
Dusek, director@hvezdarna.cz; www.fulldomefestivalbrno.com
13-15 June. II International Conference “Planetariums of the XXI
century,” held in conjunction with and preceeding the following:
16-18 June. III International Fulldome Festival “Reflections of the
Universe,” both at the Valentina Tereshkova Cultural and Educational Center in Yaroslavl, Russia. festival.planetariums.ru/_en/
index.html; contact: Ekaterina Tikhomirova, en_tihomirova@
mail.ru
15–17 June 2017. European Network Science Centres & Museums
(ECSITE), 2017 Annual Conference, Natural History and Science
Museum of the University of Porto (MHNC-UP), Portugal. www.
ecsite.eu
July 2017. 50th anniversary, the University of Minnesota-Duluth
Planetarium, scse.d.umn.edu/mashall-w-alworth-planetarium
18-21 July. LIPS (Live Interactive Planetarium Symposium) conference at Ball State University, Muncie, Indiana. Contact Karrie
Berglund, karrie@digitaliseducation.com; LIPSymposium.org
25 July–3 August. Spitz Summer Institute at Spitz, Inc., Chadds Ford,
Pennsylvania. Planetarium education workshop with a focus on
fulldome presentation for science learning. Courses cover SciDome
curriculum and realtime planetarium demonstration for teaching,
introduction to Starry Night and other real time software. www.
spitzinc.com/Institute
21 August, Total solar eclipse (USA)
1-3 September. Nordic Planetarium Association Meeting, Vattenhallen Science Center, Lund University, Sweden. Contact: Aase
Roland Jacobsen, aase.jacobsen@sm.au.dk
8-10 September. British Association of Planetaria (BAP), annual
meeting, The Planetarium at the Glasgow Science Center, United
Kingdom. Contact: BAP President Mark Watson, m.watson.bap@
gmail.com; www.planetaria.org.uk
15 September. Deadline for the applicants of "A Week in Italy for an
American Planetarium Operator", in collaboration with IPS Portable Planetarium Committee. http://www.astrofilibresciani.it/Planetari/Week_in_Italy/Week_Italy.htm
30 September. Astronomy Day, www.astroleague.org
7-9 October. International Planetarium Society Council Meeting,
Renaissance Airport Hotel, St. Louis, Missouri, USA.
10-15 October. Pleiades Conference, meeting of all 7 US IPS affiliates.
James S. McDonnell Planetarium, St. Louis, Missouri, USA. www.
facebook.com/PleiadesNPC2017.
21-24 October. Association of Science-Technology Centers (ASTC)
Annual Conference, The Tech Museum of Innovation, San Jose,
California, USA. www.astc.org

Vol 46 No 2 - June 2017					

5 December. Deadline of the Stratoscript Compendium Ring, a scripting competition open to everybody by LSS-Planetarium. Contact:
lionel.ruiz@live.fr; www.lss-planetariums.info/index.php?lang=en
&menu=compendium&page=compendium2017
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 applications requirements go to: www.ips-planetarium.org/?page=WeekinUS

2018
8-12 January 2018. American Astronomical Society, 231st AAS
Meeting, Gaylord National Resort & Convention Center, National
Harbor, Maryland and Delaware, USA.
11 March. International Day of Planetariums, special event on the
work of mobile domes. Contact: sbuttonq2c@gmail.com
24-28 March. CAP 2018, Communicating astronomy with the public,
Fukuoka City Science Museum, Japan
31 March. New deadline of PlanIt Prize for an original video production, organized each year by Italian Association of Planetaria
(PlanIt), Italy. The prize is open to everyone. First prize 500 euro.
www.planetari.org
April. Italian Association of Planetaria (PlanIt), XXXIII National
Conference, Italy. Contact: osservatorio@serafinozani.it; www.
planetari.org
27-29 June. IPS Fulldome Festival, Cité de l’Espace, Toulouse, France
International Planetarium Society Council Meeting, Toulouse,
France.
1-6 July. 24th International Planetarium Society Conference, Cité de
l’Espace, Toulouse, France. Contact: Marc Moutin, m.moutin@citeespace.com
9-14 July. ESOF, Euro Science Open Forum, Cité de l’Espace, Toulouse,
France. Contact: Marc Moutin, m.moutin@cite-espace.com
31 July. Deadline for the applicants of "A Week in Italy for an American
Planetarium Operator," in collaboration with IPS Portable Planetarium Committee. ips-planetarium.site-ym.com/?page=italy
29 September–2 October, 2018. Association of Science-Technology
Centers (ASTC) Annual Conference, Connecticut Science Center,
Hartford, Connecticut, USA. www.astc.org
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
How to organize an eco-friendly planetarium conference:
www.scienzagiovanissimi.it/best-practices.
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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

Lecturer of the living dead

In the early 1980s, Buhl Planetarium had an older planetarium
lecturer who was a university professor with a Ph.D. in astronomy. He
was so boring, to the staff he was known as the “Planetarium lecturer
of the living dead!”
There is one anecdote that the staff remembers. During one of his
planetarium lectures before his university students, he pointed to a star
and said, “I have been studying this star for ten years.” Then he quickly
pointed to another star and said, “Or was it this one?”
From Dave Manness: It’s just that we have a group scheduled for
tomorrow morning from Toone, Tennessee. I don’t mean to make light
of the town’s name every time I see it, but I am a product of the era of
great TV cartoons. It was an era when there was no such thing as political correctness and when something bad happened to Wyle. E. Coyote
it was not called excessively violent.
“As a result, I have to admit that I will be more than a little disappointed if, when the students from Toone Elementary arrive, they are
not juvenile animated characters from Warner Brothers or Disney.
Then again, maybe I should just count my blessings that we do not live
in such a world. “Tha… tha… tha…that’s all folks!”

impossible to put down!
Q: What do you call an alien with three eyes?
A: An aliiien!
Newton’s Mother’s First Law: “Bodies in motion remain in motion,
and bodies at rest stay in bed unless their mothers call them to get up.”
Anything in string theory that theoretically can go wrong will go
wrong, but if nothing does go theoretically wrong, then experimentally it is ruled out.
Entropy isn’t what it used to be.
Does a radioactive cat have 18 half-lives?
Absolute zero is cool.

In my opinion…

One of the school groups visiting Fernbank was learning how to
write “opinion” pieces. Their teacher sent several of the students’
efforts.
My favorite? “In my opinion, the planetarium is awesome.”
And more of Keith Johnson’s “Thank You Notes From Students”:
“I liked space so much that I want to go to real space now.”
“Thanks to you I will get better grades.”
Walking with J
“I enjoyed talking about Saturn.”
Former U. S. late-night television host Jay Leno used to do what he
“Can I work at the planeteream now. Tell me if I can gota go.”
called “J-Walking.” He would take a camera
“When we got there I
and microphone out into the street to internever wanted to leave!”
view the general public, often asking science
“Thank you for showing
questions. Some responses:
us the planets.”
Jay Leno: “Why does dew appear on plants
“Im sure I liked it.”
in the morning when the sun comes up?”
“I was surprised to see
A waitress: “Is it because the sun makes them
how much stuff I learned.”
perspire?”
“And I didn’t know that
Jay Leno: “Why does the moon orbit the
‘Beatljuice’ was a word.”
Earth?”
“I know that the sun
An auto mechanic: “To get to the other
wasn’t a star… That was
side?”
my fourth time coming
Jay Leno: What are magnets?”
there.”
A taxi driver: “Are they the things crawling
“Our solar system is
over a week-old dead cat?”
crazy. If you ride inside
Jay Leno: Which is more useful, the sun or
the Milky Way will you
the moon?”
get stuck?”
A 13-year old: (Pause) “I think it’s the moon
The exploration of Mars
because the moon shines at night when you
continues to engage the
want the light, whereas the sun shines during
imagination.
the day when you don’t need it.”
In describing one of
Spitz SciDome’s Starry
Some random thoughts
Night scenes, Support
Scientists have found that the center of
Tech Eric Briggs pointed
Jupiter contains the letter “i.”
out that “if our model
Q: Did you hear about the bones they found
of where a planet is
on the moon?
located is slightly incorA: It seems like the cow didn’t make it after
rect, it could model a
all. (hey diddle diddle)
close flyby as a lithobrakhttps://xkcd.com/license.html
I’m reading a book about anti-gravity. It’s
ing experiment.”
I
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Expand your planetarium’s capacity.
Get Uniview Drop-InTM.
Uniview Drop-InTM is an easy and quick installation package of servers and software for your existing display
system – a cost effective way to get access to the market leading Uniview planetarium software and the
upcoming release of Uniview 3.0. Our engineers manage the server installation on-site, using your existing
video infrastructure, and you are good to go!

Why get Uniview Drop-In?

Uniview Access

Included:

Uniview Drop-In is an easy, fast, & cost effective way to get

Complete server rack including
servers, power distribution,
local UPS, video matrix, network
infrastructure and audio
interface

Complete Server
Package

access to Uniview - the market leading planetarium software with
high-end presentation and production tools, the latest real-time
visualization of astronomy and neuroscience, a global community
network, domecasting, media playback, & more.

Warranty

Sciss iconset
5 years server warranty

Uniview
planetarium
software

Access
the full Uniview
Scisstoiconset
Sciss iconset
software
Scisssuite
iconset

Lifetime & Reliability

Sciss iconset
including the Uniview 3.0

Software upgrades

With the extra server cluster you minimize downtime in the event

Sciss iconsetIntegrated theater
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Molecules

Atom

control
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and software from any portable
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of computer failure, and you prolong the life time of your existing
display system. Everything is factory installed, configured and

1 year of software upgrades,

Installation, configuration and
calibrationAtom

Zoom

On-site staff training

Training included by Sciss or a
Sciss local representative

Support

1 year support, including system
calibration

Annual user group
participation

Free participation for 1 person
on an annual user group

Uniview Drop-In works with most display systems, contact us for details and pricing.
Sciss International (HQ) | +46 8 55 11 91 00
Sciss North America | +1 978 270 5835
Sciss Middle East | +971 4 256 6695
Email | sales@sciss.se
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