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You might notice some movement of the trees
in the image of the Jupiter / Saturn conjunction
of 2020. We had a strong storm front come in
just when it was getting dark (of course!). Robin
Byrne and I sheltered against our garage as we had
a small viewing window between trees, 30 mph
winds, and increasing clouds. The two planets would
have been sharper if they hadn’t been diffracted
by some tree branches in the foreground. You
can see some of Jupiter’s moons, though! Image
by Adam Thanz, 12/21/20, 6:20 p.m. EST.
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Shiloe Fontes

COLUMNS

NO...NOT NERVOUS AT ALL...
In Front of the Console

You couldn’t tell, right? Right. Cool
beans. I’ve got some crazy shoes to fill
so this has been quite the undertaking.
But first, I’ll introduce myself.
My name is Shiloe Fontes and I
work for Flandrau Science Center
& Planetarium. I’m officially the
“Multimedia Specialist”, but my
director lovingly calls me “The Wizard”,
most likely because of my many hats.
I take care of the graphic design for
our exhibits and shows, as well as
create planetarium shows and train
new “Console Captains”, run IT, and
a variety of other things, including
taking care of a giant 250-gallon
saltwater tank. I love that my days vary,
and there is never a dull moment.
I couldn’t have been happier to come
full circle when I began working for
Flandrau. I remember being in 2nd
grade at Saints Peter & Paul school,
which is just down the street from the
University of Arizona campus. Much
like in Madeleine, we walked across
the street and south on Campbell
to head to the Planetarium for a
field trip. I can still remember the
exhibits that were there at the time,
including the Bernoulli blower and
this centrifugal force spin ride. I’m still
surprised no one threw up that day.
But what stood out to me the most,
and I can remember most vividly, was
walking into that planetarium theater.

PARTYcles
Hello. I'm a
proton.
Hi. I'm an electron.
Don't get me wrong,
but I feel terribly
attracted to you...
This attraction is proportional to our charges...

Oh, Hector Vector the Star Projector
was just mesmerizing. He was in the
center of the theater, and the night sky
that was projected was just amazing – it
seemed so real. I was completely taken
with the constellations and their stories
that were told to us by the presenter,
and I took that obsession and ran with
it. My aunt bought me my first book on
stars and my life-long love started there.
However, as I got older, I realized
astronomy was a lot more than
stars and planets, and having ADHD
and dyslexia made math more
frustrating than catching all the red
lights on the way to work. I turned
my attention to art, doing the layout
and design for Journalism in high
school and picking up a passion for
photography, and taking that with
me to college. But my love for science
never waned, and I was fortunate
enough to be hired after college by an
NSF-sponsored project in Hydrology.
A few hops and jumps around as
groups and departments re-arranged,
and I was still doing science-based
design. But then the recently re-opened
planetarium needed some design
work, and since everyone was under
the same roof, I was able to start doing
work with this amazing team. It was
then that I got to learn how to “drive”
Hector. I knew at that moment that
I needed to do everything I could to

#046 - Mar.'21

Hey! What are
you guys doing?
Why are you
repeating the joke
from the first strip?!?

SHARON!!!
We figured with the
new editor, we should
start over...
Nonsense!
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Flandrau Science Center
& Planetarium
University of Arizona
Tucson, Arizona
editor@ips-planetarium.org

be there – the Planetarium felt like
home. Even as we transitioned to a
fulldome SCISS system, the lessons
Hector taught me have helped me
tremendously. (I even have his north
diurnal slip rings hanging on my wall).
I love what I do. Getting to teach
science education through both
exhibits and planetarium shows to the
community of Southern Arizona has
been so rewarding. But I’m constantly
on the lookout for more – to learn how
to do things better, so now I am also
pursuing my Masters’ degree, utilizing
art to teach science. I hope to help reach
more K12 students that way – those
who felt, like me, that they couldn’t do
science because they aren’t scientists.

No reason to do
without a brilliant
starry sky.

Science is such a welcoming
community; I’ve experienced that
first-hand as I’ve made my way into
the Planetarium world with help of
Michael Magee (whom some of you
may know!). He introduced me to Mark
SubbaRao, and he to many of you in this
community. I am so excited to get to
know and work with all of you, because
the Planetarian does something I believe
strongly in – its a community of people
who are all striving for similar goals –
which is for us to share that wonder
and awe from under our domes, in
whatever form that may be these days.
Stay safe, mask up, and I can’t wait
to see where this ride takes us.

Alex Cherman
Shiloe? Do you mind?

Not at all, Sharon...
It's business as usual, guys.
Same magazine, same audience,
different editor!

Good to know! And
welcome aboard!
March 2021

ZEISS ASTERION
The new Starball for Hybrid Planetariums.
• Uncompromised starry sky • Super bright stars • LED light sources • Compact • Small footprint
• High speed axes motion • Elegant • Energy eﬃcient • Cost saving • Decades of service life.
Aﬀordable.
For domes from 8 to 18 m (24 to 60 ft) in diameter.
zeiss.com/planetariums
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A NEW ERA

President’s Message
I am very honored to write my first presidential message.
I have taken over the work of IPS in various changes in the
environment. 2021 marks a new era of IPS in terms of overall
governance and management structure. The newly elected
board will be responsible for the normal functioning of IPS.
A big compliment to the leaders who came before me. First
of all, I have to thank Shawn Laatsch; he retired as an IPS
officer at the end of last year. Shawn’s dedication and love for
IPS is unmatched. He has shown and implemented a lot of
knowledge, the correct operation of IPS and new directions.
His advice and encouragement personally make a lot of sense
to me. Thanks also
to Mark SubbaRao,
who now becomes
immediate past
president. He
continued to
take the initiative
to make IPS
operate more
professionally. His
strong leadership
has succeeded
in acquiring
new affiliates
and signing
agreements
with related
organizations. I
will continue to
work with these
organizations and
other groups that
will help us with
membership.
Thanks also to
IPS Meeting in progress. Image courtesy of Kaoru Kimura.
Ann Bragg for
completing her
term as treasurer. She always managed the budget correctly.
Especially in the last year, under the corona pandemic, she
has restructured her regular budget and has undertaken a
variety of initiatives to support the membership base. Over
her six-year term, the normal operation of IPS is the result
of her extremely hard work. Secretary-General Patty Seaton
has always led the communication with her stakeholders
and summarized the appropriate points at the secretariat
meetings. Her communication skills have been important
for the current executive officers. In addition, Managing
Matters’ Jennie Benjamins is part of routine IPS operations,
arranging and advising each meeting. As you know, the new
executive officers are: President-elect Michael McConville
and the treasurer, Mike Smail. They have a lot of innovative
ideas and I hope that they will show us a new way of IPS.

CHALLENGES OF GLOBALIZATION
IN THE CORONA PANDEMIC.
Unlike past cases where the region and time were
limited, this new type of coronavirus has hit the entire
world at the same time and has had a serious impact
on the lives of all people. The exit is still unclear,
and the future of each industry is uncertain.
Last year’s IPS conference in Edmonton was held entirely
on-line due to the influence of the new coronavirus.
Holding an on-line conference had the advantage of new
possibilities for international conferences, lighten the
financial burden
on participants,
and ease of
participation. On
the other hand,
issues such as
concentration of
access of internet,
burden on the
organizer and
the moderator,
time difference
problems,
benefits of
sponsors, and
overcrowded
schedule over
three days
remained.
Since the IPS
conference is
held every other
year, interaction
is an important
factor. This is
something people
cannot completely
experience on-line. Communication to meet,
discuss, and interact with people, and two-way
communication between the speaker and the
participants (or between the individual participants)
is attractive, and unique to the real world.

In addition, the measures taken by each country to
prevent corona infection differ greatly, and I feel that
it is difficult to uniformly support human resource
development and funding. Cultural and language differences
are also among the factors that hinder communication
and COMMONALIZATION. Thus, communication and
information-gathering in each area of board members will be
increasingly important. We will focus on activities in each area
and aim to build an operation that supports unique activities.

TOWARDS THE 100TH ANNIVERSARY
OF THE PLANETARIUM.
Interest in the history of the planetarium is gradually
increasing as we move toward the Planetarium Centennial.
The Planetarium Centennial Task Force, headed
by Björn Voss, held several Zoom Meetings last year.
The History of the Planetarium Working Group is
also collaborating with the Planetarium Centennial
Group to support the Centennial celebrations.
The purpose and operational trends of planetarium
installations vary from country to country. The form and
function of planetariums have changed with the times,
and nowadays, not only the education and dissemination
of astronomy by various methods, but also the expression
using the dome space in various fields such as space and

planetary science, art, mathematics, yoga, and virtual
technology. These methods are researched and published
in collaboration with the Science & Data Visualization Task
Force, IMERSA and LIPS. It will be a good opportunity to
bring together the potential of planetarium hardware and
software as history from both education and entertainment.
The Planetarium Centennial will raise IPS member
profiles and strongly promote celebrations in each country.
We need your help translating into your native language,
creating posters, planning event periods, and networking
programs. We believe that such work should be carried
out with the cooperation of Board members and Advisory
Council members. To do that, everyone needs to work
together. All IPS members need to know they are always
encouraged to contact me and other Society officers. Please
let us know if you have any ideas or suggestions for projects
that IPS can support – or initiatives you would like to begin.
KIMURA Kaoru
Tokyo, Japan

2021 will be the year to prepare for the 2022 conference,
but under these circumstances, it is difficult to decide
whether to hold a real conference, or on-line. In the
case of hybrids, in addition to solving the problems of
holding on-line, it is necessary to thoroughly consider
strategies and equipment for infection prevention.
The impact of the new coronavirus is likely
to continue, so we should consider holding a
hybrid with realistic meetings where possible,
combined with on-line participation.
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Evans & Sutherland/Spitz, Inc.
700 Brandywine Drive
Chadds Ford, PA 19317
president-elect@ips-planetarium.org

A NEW WORKING GROUP

An Announcement from the President-Elect
I’m happy to announce the creation
of the “Climate Science & Engagement”
working group. IPS has always been
an organization with a mission to
best serve its membership, and every
dome on this planet will need to deal
with the physical ramifications of
human-accelerated climate change
in the very near future -- if they’re
not dealing with those effects already.
This is an urgent opportunity for
professional development and
support that we must not pass up.
While our initial scope is to provide
resources that help planetarians
more effectively communicate and
understand climate science, we are
also aware that the ramifications of
climate change will expand the scope
of the working group. The connected
ecosystems and biomes of our Blue
Marble are experiencing monumental,

perhaps even irreversible changes.
We’ll be a group that will adapt to those
resource needs as much as we can.
This is also an opportunity to help
shift our community focus away from
trying to convince audiences (or
colleagues, for that matter) to change
their opinions on the source and
implications of global climate change.
We have seen time and time again
that this discourse produces limited
returns for the energy we expend.
This working group will work from
a different perspective -- that our
resources need to be for reinforcing
good science, strong communications,
and consistent messaging.
Our planetariums are a unique
conduit to the public. Many of our
facilities see the changes brought by
climate change every day, and we know

how best to pinpoint that messaging
to our audiences. That also means
that our community can provide
countless different perspectives in
how to approach the topics of climate
change, biodiversity, life sciences, and
more. We invite all those interested
in sharing their perspectives and
serving as a member of the Working
Group to reach out and help us to
shape the future of our dialogue.
As of February 2021, I am the interim
chair of the Working Group, and the
interim co-chair is Tiffany Wolbrecht
(Youngstown State University). For
more information, or to join the
active membership of the Working
Group, please contact me at presidentelect@ips-planetarium.org.

ELECTIONS
Nominations are now open around the world to
elect one IPS Board Member in each of the following
Zones for the period 2022-2024 inclusive:
• North America
• Latin America
• Europe
• Asia
The term of the board member (Alexandre Cherman)
for the Latin America zone, and one of the two board
members for each of the zones of North America
(Michele Wistisen), Europe (Jiri Dusek) and Asia (Jin
Zhu) expire at the end of 2021, as these members were
elected for a two-year term. The new board members
commencing in 2022 will have three-year terms. The
abovementioned Board members currently serving in
these zones are eligible for nomination for a further term.
As a reminder, the Board consists of the Officers (elected,
as usual, every two years) and currently nine members from
the six continental zones (two each from North America,
Europe and Asia, and one each from Africa, Latin America
and Oceania). Russia has agreed to be part of Europe,
and Mexico part of Latin America, for this purpose.

an affiliate, individual members may make nominations
directly for people within their continental zone.
Therefore, if you are a member of an IPS affiliate, or
you are in a region covered by an affiliate even if you
are not specifically a member of that affiliate, please
discuss your proposed nomination with the officers
of that affiliate body. IPS Affiliate groups are listed
on the IPS website at www.ips-planetarium.org.
Importantly, please discuss your proposed nomination
with the intended nominee. The IPS By-Laws and
Standing Rules specify the duties of board members.
Nominations for board members within your continental
zone are to be sent to Martin George at
martingeorge3@hotmail.com and copied to the IPS
Secretary, Patty Seaton, at secretary@ips-planetarium.org.
Nominations will close on 2021 August 1, following
which voting will commence in September.
If you have any questions about the process, please feel
free to email me (Martin George) at the above email address.
Martin George
Chair, IPS Elections Committee

www.fulldomefestivalbrno.com

In regions covered by an affiliate, the affiliate makes
nominations of board members. In regions not covered by
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TALE OF SCALE:

and has implications for both informal and formal learning in
planetariums. We hope that our work will also prove useful to
planetarians who serve K-12 students or the general public.

Infusing astronomical concepts into an
undergraduate storytelling course

What are the primary and secondary
hypotheses and objectives of the study?
• Storytelling—a universal human experience—can
connect people to abstract concepts through metaphor
and imagery; therefore, storytelling should enrich
the study of scale and astronomy in general.

By Jean Creighton and Robin Mello

Creighton is
interacting with
students as they
work in groups (their
faces have been
blurred to protect
their privacy). Photo:
Nathaniel Schardin.

ABSTRACT

Why is this problem important?

To improve undergraduate students’ science
literacy, we infused astronomical themes into
a storytelling course called Tale of Scale. We
hypothesize that because storytelling, a universal
human experience, can connect people to abstract
concepts through metaphor and imagery, it should
enrich the study of scale and astronomy in general.
We analyze data we collected while teaching two
sections of Tale of Scale, which calls on students to
learn basic quantitative processes such as orderof-magnitude estimations, explore astronomical
sizes and distances, and acquire improvisational
storytelling skills. The course culminated in public
performances at the University of WisconsinMilwaukee Manfred Olson Planetarium where the
students used storytelling techniques to highlight
astronomical phenomena and explain the scale
of the universe. The most significant findings of
this study include that students’ self-reported
skills in astronomy and storytelling concepts
increased and their definitions of key terms such
as “star” and “galaxy” became more nuanced.
Most students thought the storytelling helped
them learn astronomy; responses were more
mixed about whether astronomy enhanced their
learning of storytelling. In addition, students’ live
presentations exhibited innovation, increased
confidence, and facility with astronomical
concepts such as scale. We conclude that this
approach might be a fruitful one for fostering
people’s science engagement and literacy.

We have known for years about the pressing
need to increase and diversify the workforce
in science, technology, engineering, and
mathematics (STEM); see, for example, data for
the United States in Landivar (2013). However,
as recent events have shown, equally vital
is the need to have a science-literate public
understand important issues such as covid-19 or
climate change. How can planetarians help?
Astronomy is a gateway to STEM learning.
Astronomy is not only one of the most attended
undergraduate science classes (French & Burrows,
2017), it also remains interesting to the public
long after they finish their formal education.
Large introductory Astronomy classes tend to
emphasize breadth of knowledge rather than
depth of understanding, and students often rely
on memorizing facts (Crawford 2014). Research
that explores how science learning can be
enhanced by creative drama is extensive in K-12
education (Dorion, 2009; Duban & Duzgun, 2013;
Hendrix et al., 2012; Le-math, 2014). Despite
extensive research in astronomy education for
K-12 students (Kattner et al., 2018; Schultz, 2020;
Slater, 2014) and for undergraduates (e.g., French &
Burrows, 2017), there is less transdisciplinary work
involving astronomy and theatre at the university
level—and almost none that embeds knowledge
development in both areas. We aim to fill that
gap by infusing scientific themes into arts and
humanities courses. After all, fearless collaborative
work across disciplines contributes to creative
campuses, which are more fruitful environments
for both researchers and students (Tepper, 2006).
To that end, we wove an exploration of
astronomical concepts and the scale of the universe
into a storytelling course called Tale of Scale. This
course took advantage of the planetarium both
as a learning environment and as a performance
space for the undergraduates’ final skits. We
were keen to answer the planetarium research
call by Plummer et al. (2015), who characterized
four quadrants of research defined by a formalinformal learning axis and in-dome or out-ofdome axis. Our project involved all four quadrants
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• Astronomy can inspire students to explain
through stories how our cosmos works.
• An interdisciplinary collaboration such as Tale of
Scale serves as a model for encouraging creativity for
faculty, staff, and students and their communities.
What are the theoretical and practical
implications of the study?
• Combining astronomy and storytelling can help
undergraduates learn more deeply about the
universe; using two different types of skills to explain
a complicated concept strengthens both skills.
• Storytelling performed by middle and high
school students might help them embrace
the cross-disciplinary concept of scale in the
New General Science Standards (NGSS).
• Through performances such as those for Tale of Scale,
planetariums can be spaces that bridge formal learning
of students and informal learning of the public.

What is the problem under study?
Did combining astronomy and storytelling in a class
for university students strengthen the learning of both
topics? If so, in what ways? We knew from past projects
that many students do not think qualitatively often enough
to talk about scale fluently. Furthermore, a number of
students come to these courses fearful of being in front
of others (Creighton & Mello, 2016; Mello, 2007).

METHOD
Participant characteristics
Participants were undergraduate students enrolled in two
sections of our Theatre 260 Tale of Scale class offered at the
University of Wisconsin-Milwaukee (UWM) in fall 2016. This
class is part of the general education program and is open
to all university students. At the beginning of the semester,
24 students were enrolled in the Tuesday (Tue) section and
18 students in the Thursday (Thu) section. The total number
of participants for whom we had signed consent and both a
pre- and post-questionnaire was 31 (21 or 68% were female).
The Tue section was co-taught by the authors: Creighton,
the astronomer and UWM Planetarium director,
came to every class and discussed relevant topics and
participated in all storytelling and improvising activities.
Mello, the storyteller, was the principal instructor and
presented in every class as well as graded the students’
assignments. The Thu section was taught principally by

Close-up of Mello making a point about scale. Photo: Nathaniel Schardin.

Mello with Creighton making occasional appearances
and relating basic astronomical information for the
students to use in their presentations. Both classes
visited the UWM Planetarium to experience the night sky
projected on the dome by the A3P Spitz optomechanical
machine and to perform the capstone skits.
Both sections had a similar composition with respect to
majors. Education was the most common major in the Tue
section (14 or 67% of students with an additional 2 students
majoring in Exceptional Education). The rest identified
their major as Theatre (2), American Sign Language
Interpretation (1), Film (1), and English Literature (1). In
the Thu section, four students (40%) were majoring in
Education. The rest were majoring in Theatre (2), American
Sign Language Interpretation (1), Art (1), Psychology
(1), and English (1). Neither section had majors in STEM
fields, but three students (10% of total participants) were
minoring in science and two students in mathematics.
Most participants reported taking the class because it
was a major or general education requirement (52%). Eight
students (26%) enrolled in the course because of interest
in storytelling (“My passion to tell stories”) or interest in
storytelling and science (“I did theatre in high school and
it is one of my passions. I also really enjoy science.”). Three
students (10%) took the course because it was required
and they were interested (“Besides it being required, I’ve
always liked storytelling and thought it sounded fun.”).
The others (4 or 13%) mentioned wanting to learn skills (“I
wanted to learn how to improve my storytelling ability”)
or that their advisor suggested they take the course.

Data Collection
Following IRB protocols set up by our institution, we
explained to the students how the storytelling course was
part of our research study and that we hoped they would
agree to participate. Five students explicitly did not give
us permission to use their data for our research, and
two students who completed the course never returned
the consent form. To maintain anonymity and prevent
bias, we used a portion of the student ID number instead
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of names on the pre- and post-questionnaires that we
administered at the beginning and end of the semester.
In the pre-questionnaire, we included write-in questions
about the students’ major and minor and their motivation
to enroll in the course. We also asked if they had been to
the UWM Planetarium prior to taking the course (4/31) and
if they had any performing experience (15/31). Otherwise,
the pre- and post-questionnaires were very similar. Both
included surveys of the participants’ self-reported (a) interest
in a broad range of subjects and (b) skills in storytelling and
basic astronomy. Both also asked the students (c) to write
definitions for the terms ‘galaxy,’ ‘star,’ and ‘universe’ and (d)
if communicating astronomy using storytelling helped them
learn astronomy better and if focusing the storytelling on
astronomy helped them learn storytelling better. In addition,
(e) the students’ final short performances (skits) were filmed
to assess the skills and concepts for which they demonstrated
mastery. We now describe each of these data sources in detail.
(a) We surveyed students’ initial and final interest in a
range of theatre and STEM-related fields: acting, astronomy,
biology, chemistry, computer science, earth science,
education, engineering, health science, improvisation,
mathematics, performing, physics, and storytelling to
see what they brought with them coming in and if their
interests changed after completing the course. Students
could characterize subjects as not interesting (1 point), mildly
interesting (3 points), and very interesting (5 points).
(b) We surveyed students’ self-perceived initial and
final skills in key aspects of storytelling and astronomy
communication. As indicators of students’ storytelling skills,
we chose: clearly narrating a story, creating compelling
characters while telling a story, improvising a short scene
with another performer, performing dramatic and creative
stories that entertain and educate, and using gesture and
body language when telling a story to others. As indicators
of students’ astronomy skills, we chose: communicating
the concept of the scale of the universe, estimating to the
nearest factor of ten the answer to a quantitative question,
identifying three constellations in the night sky, and
teaching astronomical concepts to others. We felt that it was
important to include a quantitative skill such as order-ofmagnitude estimates that would improve their understanding
of large numbers (Dingman & Madison, 2011). Students
could self-report their level of skill as that of a novice (1
point), competent (3 points), and expert (5 points).
(c) We asked students to write definitions of the terms
‘galaxy,’ ‘star,’ and ‘universe’ to see how their understanding of
these celestial terms changed. The definitions for both galaxy
and universe varied greatly from one student to the next. For
example, initial definitions for the universe encompassed
the poetic (“The entirety of existence”) to the descriptive
(“Contains everything ever created and it’s believed to
continuously expand”). We decided to focus on whether
students were able to distinguish the solar system (code 1)
from the Milky Way (code 2) and from the universe (code 3).
We gave code 0 for students who did not provide an answer.

POINTS
0

DESCRIPTION
No answers, incorrect,
or confusing ones

SUBJECT

EXAMPLES
“A planet that provides heat to a galaxy”
“A thing of dust;”
“Light, heat, and central: it
focuses life and non-life.”

1

2

3

“ball of gas” or

“Ball of gas”

references to light/
energy but not matter

“A light in the galaxy (I have NO idea)”
“Burning energy in space.”

Additional correct descriptors to a “Distant,” “large,” “hot,”
“ball of gas” but missing the point “burning,” or “varied in size”
that stars make their own light.
Makes the important point
that stars are luminous

Education

Table 1: Points we assigned to four different types of definitions that students gave
for the term “star.”

Unlike ‘galaxy’ and ‘universe,’ the students’ definitions of a
star offered clearer distinctions. On examining the narrative
responses to what a star is, we placed the participants’
answers in four categories and assigned 0 to 3 points based
on the quality of the definitions, as seen in Table 1.
(d) We asked students at the beginning of the course
whether they expected that astronomy would help them
learn storytelling and whether storytelling would help them
learn astronomy. We wanted to know if the participants
brought strong biases with them. We asked again at the
end of the course whether astronomy or storytelling
actually helped learning the other subject. For both sets
of questions, students could choose: no (1 point), maybe
(3 points), yes (5 points), and I don’t know (0 points).
(e) Finally, we recorded the final student skits and
the two instructors reviewed them together. Creighton
specifically identified instances when the students
demonstrated understanding of the astronomical
concepts including scale, and Mello looked for
students’ effective use of storytelling techniques.
For (a), (b), (c), and (d) we performed a chi-square
two-sample test to determine whether the differences
observed were statistically significant—in other words,
whether the initial and final samples came from the
same (unknown) distribution (see https://www.itl.
nist.gov/div898/software/dataplot/refman1/auxillar/
chi2samp.htm for further explanation). We report p
values with the understanding that p < .05 is considered
an indicator of a statistically significant difference.

AVERAGE FINAL
INTEREST (POINTS)

CHANGE
(POINTS)

4.87±0.50

4.61±0.95

Storytelling

3.71±1.42

3.84±1.34

0.13

Astronomy

3.32±1.28

3±1.37

-0.32

Improvisation

3.19±1.82

3.06±1.67

-0.13

Acting

3.13±1.86

3.19±1.66

0.06

Earth Sciences

2.94±1.50

3.06±1.59

0.12

Biology

2.94±1.67

2.68±1.47

-0.26

Performing

2.87±1.86

3.13±1.78

0.26

2.8±1.22

2.16±1.24

-0.64

Mathematics

2.23±1.52

2.07±1.26

-0.16

Chemistry

2.03±1.45

1.77±1.23

-0.26

Computer Science

1.84±1.34

1.84±1.34

0

Physics

1.71±0.97

1.39±0.80

-0.32

Engineering

1.67±0.96

1.58±0.92

-0.09

Health Sciences

“A single ball of gas that gives off light.”

AVERAGE INITIAL
INTEREST (POINTS)

-0.26

Table 2: Students’ average with standard deviation for initial and final self-reported
interest in different subjects expressed in points (with a maximum possible of 5
points). We include the change in points even though they are not statistically
significant. The subjects are listed in descending order of initial interest.

of the initial interest in the next highest STEM area are
2.94 (biology and earth sciences), 2.8 (health sciences),
2.23 (math), 1.71 (physics), and 1.67 (engineering).
After taking the course, the average final interest in
astronomy in both classes was 3.0, slightly lower than it
was initially (3.32). The results of a chi-square two-sample
test showed that these differences are not statistically
significantly different (p = 0.78). Even though the slight
decrease in students’ interest in astronomy could be an
artifact of our relatively small sample, it could reflect
students’ new understanding that astronomy is much
more akin to physics than perhaps they initially realized.
At the end of the semester, storytelling remained the
second most interesting subject after education for
both classes, with an average interest of 3.84. There was
a slight increase from the initial interest (3.71), which,
when using the chi-square two-sample test, is also
not a statistically significant difference (p = 0.98).

(b) Did the students’ self-reported astronomy
and storytelling skills change?

(a) Did the students change in their self-reported
interest in astronomy and storytelling?

In Table 3, we list the self-reported student skills in
five areas relating to storytelling and four areas relating
to astronomy. Given the majors of the students, it is not
surprising that at the beginning of the course the five
storytelling skills have higher scores than all the astronomyrelated skills. At the end of the course, students had higher
scores for their skills across the board. Could this trend
be attributed to response bias? It is possible; however, the
students did not have access to their pre-questionnaires
at the end of the semester to ensure that they rated
things higher or lower than they did originally.

On the pre-questionnaire, 9 (29%) students expressed
maximum interest in astronomy, and 15 (48%) students
expressed maximum interest in storytelling, which is
to be expected for a storytelling class. As Table 2 shows,
students’ initial interest in astronomy (3.32) was higher
than for all other STEM fields. For example, the averages

Based on results from chi-square two-sample tests,
self-reported improvements in the following skills
were statistically significant (p-values are in Table 2):
creating compelling characters while telling a story,
communicating the concept of the scale of the universe,
estimating to the nearest factor of ten an answer to a

RESULTS
Our data helps us answer the following research questions.
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quantitative question, improvising a short scene with
another performer, performing dramatic and creative
stories that entertain and educate, teaching astronomical
concepts to others. The area in which the students reported
the most dramatic improvement (with p = 0.000001) was
identifying three constellations in the night sky (from 1.87
to 4.19). Improvement in the following two skills was not
statistically significant: clearly narrating a story and using
gesture and body language when telling a story to others.
Some student responses suggest that some of these
changes might be real: “I was terrified at the beginning
of the year and would not want to talk and always kept
things short. I grew though and [have] become much more
comfortable with telling stories.”; “It’s all about building
confidence to be able to speak and tell stories in front of a
group.”; “Timid to ‘what’s the next prompt?! I’m excited.’’”;
“I could never have imagined I would be able to tell a
story AND incorporate science in it and it was interesting
to others! I am a better storyteller who did not do much
of it. I learned scienceand had feared it before.”

(c) Did the students change in their
knowledge of astronomical concepts?
Although these were storytelling classes, we wanted to
measure the students’ acquisition of astronomical knowledge
by their understanding of the relative size of the solar
system/galaxy/universe and by their definition of a star. At
SELF-REPORTED
SKILLS

AVERAGE
INITIAL
SKILL
(POINTS)

Able to use gesture and
body language when
telling a story to others.

AVERAGE
FINAL SKILL
(POINTS)

CHANGE
IN SKILL
(POINTS)

P-VALUES

3.32±1.4

4.1±1.01

0.78

0.12

Able to clearly
narrate a story.

3.10±1.22

3.61±0.92

0.51

0.13

Able to create
compelling characters
while telling a story.

2.90±1.12

4.29±1.10

1.39

0.0004

Able to perform
dramatic and creative
stories that entertain
and educate.

2.71±1.49

4.06±1.24

1.35

0.013

Able to improvise
a short scene with
another performer.

2.68±1.38

4.23±1.12

1.55

0.0005

Able to estimate to
the nearest factor of
ten an answer to a
qualitative question.

1.90±1.01

2.94±1.09

1.04

0.006

Able to identify
three constellations
in the night sky.

1.87±1.12

4.19±0.98

2.32

0.000001

Able to communicate
the concept of the
scale of the universe.

1.52±0.93

3.1±1.11

1.58

0.00004

Able to teach
astronomical
concepts to others.

1.39±0.80

3.03±1.22

1.64

0.00002

Table 3: Students’ average and standard deviation for initial and final selfreported skills expressed in points (with a maximum possible of 5 points). We
include the change in points and the p-values to show which shifts are statistically
significant. The skills are listed in descending order of initial self-reported skill.
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INITIAL

FINAL
DEFINITION

UNIVERSE
INITIAL

FINAL

Galaxy

68%

84%

7%

3%

Universe

13%

7%

74%

87%

Solar system

16%

10%

13%

3%

No response

3%

0%

7%

7%

Table 4: Percentage of students defining galaxy and universe as one of four possible
answers at the beginning and end of the semester. Note that most students correctly
identified the galaxy and the universe (percentages indicated in bold) although there
was some confusion at the beginning (percentages not in bold represent incorrect
definitions).

the beginning of the semester, 68% of students correctly
identified a “galaxy,” 16% mistook galaxy for the solar
system, 13% confused it with the universe, and 3% offered
no definition as seen in Table 4. Initially, 74% of the students
understood that the universe encompasses everything,
whereas 13% confused it with the solar system, 7% confused it
with our galaxy, and 7% offered no definition. Table 5 shows
that the understanding shifted after the course concluded:
A larger number of students (84%) understood what a galaxy
is, with only 10% confusing it with the solar system and 7%
confusing it with the universe. A larger number of students
understood the expansiveness of the universe (87%). Only
1 student (3%) confused the universe with the solar system,
3% confused it with our galaxy, and 7% did not provide
a definition for the term. The results of a chi-squared
two-sample test suggest, however, that the distributions were
not statistically different (p = 0.61 and 0.65, respectively).
Perhaps the students’ initial understanding of these terms was
sufficiently high that it would be difficult to see a statistically
significant improvement with such a relatively small sample.
Most students changed their definition of a star at the end
of the term. For example, “a ball of gas” expanded to “a ball
of hot gas that undergoes various transitions through its life.”
Another example is “ball of fire in outer space” blossoming
into “a compressed mass of stellar gases that burns hydrogen
and helium to create a fusion reaction which gives off energy
(starlight).” Average points went from 1.26 to 2.13 and the
results of a chi-squared two-sample test suggest that the
shift is significant (p = 0.0030). Interestingly, nine students

(29%) had, almost to the word, the same answer they had
at the beginning of the course. Figure 1 shows that, at the
end of the course, 39% of the class had a good working
definition for a star, which includes its ability to produce
light, as opposed to 3% at the beginning. Two students’
final definitions declined from their initial definition:
“burning gas in space” diminished to “cloud of gas.”

(d) Did students think that the storytelling helped
them learn astronomy? Did students think that
astronomy helped them learn storytelling?
Initially, most students (65%) thought that storytelling
maybe will help learning astronomy, and 48% of
students thought that astronomy maybe will help
learning the storytelling. This would suggest that the
participants were open to various outcomes.
We asked these questions again at the end of the course
(see Figure 2). We begin with whether the students thought
that storytelling had helped them learn astronomy. Only
two students (6%) said no, 6 (19%) thought that maybe it
helped, 23 (74%) thought that it did help, and there were
zero people without an opinion. Compared to the initial
responses, this shift is significant (p = 0.04). How did the
students justify their responses? Most (87%) wrote something,
and many of the responses are thoughtful despite the
end-of-semester fatigue that students experience.

25
20

1.

2.

4.

The most common response (8/31 or 25%)
was that storytelling makes the astronomical
information “more relatable.” Examples include
“being able to connect it [astronomy] to a story
makes it click in your mind more” and “I was
able to put into words I would understand.”
Another set of explanations (16%) involve interest.
Students were aware that if their interest is piqued,
they learn better. It is notable that, whereas some
students talked about storytelling making the science
content more interesting, other students (12.5%)
hinted at making the process of the learning more
interesting: “Yes, because I was able to learn in an
interesting/unique way” or “I feel as though it was a
more fun and interesting way to learn.” On the flip side,
“Because I wasn’t interested, it was hard to learn it.”
The third set of explanations (5 or 16%) acknowledges
that the storytelling helped the students learn the
astronomy because, to make a story, they had to
contemplate the concept: “it forced me to figure
out what I was talking about”; in other words, “I had
to understand it in order to explain it to others.”
The fourth category (9%) explicitly declares that
the storytelling did not enhance the astronomy
learning: “I really didn’t get a boost from having
it [astronomy] told storytelling wise.” A similar
example is “I feel like we learned most of it from
lecture and some small facts from the stories.”
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5.

The fifth type of response (10%) says that that students
were familiar with storytelling already (3 students).

6.

The last type of response (6%) explicitly states
that the students would prefer topics other than
astronomy for their storytelling (2 students).

(e) What astronomy and scale ideas were
exhibited in the students’ skits?

10
5
0
Yes

Maybe

No

I Don't Know

Responses
Story to Astro

Astro to Story

Figure 2: Students’ self-reported responses to questions asking if they thought
storytelling helped them learn astronomy (labelled Story to Astro) and vice versa
(labelled as Astro to Story).

5.

The fifth category (9%) would suggest that the
storytelling overshadowed the astronomy, or, as a
student put succinctly “the astronomy got lost.” Put
differently, “I feel as though maybe I just memorized
things for performance instead of actually learning.”

6.

The final category includes a medley of responses
that do not fit in any of the previous ones: “I
learned more when I talked to others,” “Made
it [astronomy] more fun,” “I learned to craft a
story and research astronomy that captivated me
and learned techniques to tell a good story.”

We separate the 27 responses into six categories:

3.

Figure 1: Students’ initial and final definitions of ‘star.’

Final Perception of Storytelling - Astronomy Synergy

Number of Students

GALAXY
DEFINITION
INCLUDES:

We now turn to whether students thought that astronomy
helped them learn storytelling. Sixteen students (52%)
said that astronomy had helped storytelling. Six students
wrote that maybe astronomy helped the storytelling
(i.e., the same number of students who thought that
maybe storytelling helped astronomy.). Seven students
(22%) clearly stated that astronomy didn’t help their
storytelling. The shift we see from the students’ initial
responses about how astronomy enhances the storytelling
learning is also statistically significant (p = 0.002).
Of the 31 students, 6 (19%) did not explain their
answer to the question. In addition, 2 participants
(6%) said they were not sure. The remaining students
had six types of response to justify their choices:
1.

The first type of response (26%) involves providing
a theme for the storytelling: “It [astronomy] gave a
topic to tell stories about” (5 students) and “doing
this for any subject would help” (3 students).

2.

The second type (19%) suggests that the students felt
that including astronomy improved their storytelling
skills: “It forced me to explain something I know
nothing about in a fun manner” and “Made us adjust
and build on facts while remaining entertaining.”

3.

The third type of response (6%) is associated
with making the class more fun (2 students).

4.

The fourth type (6%) suggests that it was hard
to combine the two topics (2 students).

The students developed and performed 12 original
skits that were between 7 and 14 minutes long covering
topics from stellar evolution to galactic mergers. The skits
varied significantly in quality of information, cohesion,
and engagement with audiences, but most of them had an
interesting premise. For example, in The Merge, a “space
cop” interrogates two galaxies that have gone rogue and
are rumored to want an illegal merger. The students enact
macho characters for the Andromeda and the Milky Way
galaxy based on their size and their ability to pull smaller
galaxies toward them. They find natural ways of explaining
what other types of galaxies exist and, of course, the space
cop catches the two suspects in the act when they eventually
merge. Similarly, the premise in Constellations Anonymous
allows the performers to talk about astronomical information
naturally: The audience attends a therapy group for stars
and constellations with an identity crisis. For example, the
North Star struggles to accept that he is not due north nor is
he the brightest star (even though he is 1,200 times brighter
than the Sun). Ophiuchus complains about being kicked out
of the Zodiac even though the ecliptic goes through him.
In general, the scripts were better at presenting
astronomical information than scale.1 A notable exception
was Are We There Yet? The premise here is that a family,
including a knowledgeable Mom, a fast-driving Dad, and
their two quarreling daughters, are going on a road trip
to the UWM Planetarium. As the daughters fall asleep in
the car, they dream of flying toward Cassiopeia and realize
that the stars of the W shape are at different distances.
They scaled down 1 light-year to 1 mile and put the
various stars in different towns and cities of Wisconsin
to illustrate their relative distances from Milwaukee.
Two skits focused on human exploration. For example,
Mars Matters is about a teenager, the first person born in
space, living on Mars with her parents. The humorous skit
does a great job of describing the isolation people would
endure on Mars and the maddening lack of food choices.
This teenager longs for another person her age and drools
when she sees an image of a juicy hamburger. Although the
story does not discuss many astronomical concepts, it does
list important issues affecting the success of the mission. It
also puts the nearest Martian distance in some context as
being 2,500 times the Earth’s circumference away from us.
Overall, the Tue class skits were stronger in combining
astronomy and storytelling than the Thu class skits.
However, the Thu skits included the two with the most
powerful emotional core. The first performance was about
1

In fact, we sensed that the students steered away from math where possible.
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being a single mom trying to get her teenager interested
in science and astronomy. In the second skit, The Power
of We, a performer did a great job in setting up the scene:
A counsellor at a summer camp, she was sitting around
a fire with six urban teens who were delighted to see
such a dark sky and who were dazzled by the Milky Way
during their stargazing. Even though the skit included no
astronomical information, it was awash in feeling. She
was keen to reproduce the feeling for her planetarium
audience and invited us to sing a beautiful campfire
song, “Linger.” This program showed us the potential of
a personal, heartfelt narrative in the planetarium.

DISCUSSION
This pilot project involved student questionnaire
data as well as observations based on video recordings
of the final programs. We begin by reviewing
the findings followed by addressing some of the
limitations and implications of this research.
We were surprised by the difference of a factor of two
between the students’ average self-reported interest in
astronomy (3.32/5) and physics (1.71/5) at the beginning of
the course. This made us wonder: How do students who
are not majoring in STEM fields perceive astronomy? Is it
possible that our profession doesn’t make the connections
between astronomy and physics explicit? Moreover, the
course did not significantly change students’ interest in
astronomy or storytelling. Although there was a slight
decrease in their interest in astronomy and a slight increase
in storytelling, neither of these changes are statistically
significant. Still, this outcome was surprising. We had
hoped that the more astronomy the students learned,
the more curious about the subject they would become
perhaps a naïve expectation at the end of a semester.
Students did, however, self-report that their
astronomy and storytelling skills benefitted from using
them in different contexts. We also saw evidence
of this change in their presentations: They created
compelling characters while telling a story, they
improvised a short scene with another performer, and
they clearly taught astronomical concepts to others.
The majority of the participants (74%) thought that the
storytelling helped them learn astronomy better. The top
three reasons given were that storytelling renders the
astronomical information more relatable and interesting
and requires them to grasp the astronomical content.
The students had more mixed feelings about the role of
astronomy in learning storytelling, which is not surprising
given that they did not report strong interest in STEM
fields. Some students explicitly said that they would
prefer to combine storytelling with some other field.
Nevertheless, half the class (52%) thought that astronomy
enhanced storytelling because astronomy provides a
theme or a need to explain unfamiliar concepts well.
By the end of the course, the students demonstrated
a more sophisticated understanding of the term ‘star.’

We would need a larger sample to confirm the slight
improvement seen in the students’ understanding of the
relative sizes of the solar system, the Milky Way, and the
universe. The live presentations made evident that many
students researched astronomical topics and successfully
made the material interesting and accessible to their
audiences. We observed that the scripts were better at
presenting astronomical information than scale.
The final skits were innovative and impressive considering
that this was all original work with limited rehearsals. One of
the participants fell in love with the planetarium and became
an exemplary staff member for the following 4 years. She is
now doing research in health science: we are confident that
she will be a better communicator of her science because of
her Tale of Scale experience. This is one of the most tangible,
long-lasting outcomes of the class that we are aware of.
Some limitations should be acknowledged. The main
limitation of our research is the small sample size and
the difficulty in comparing the two classes. Originally,
we hoped to use the Thu section as a control, but it
could not be used as such because the number of
participants was too small to observe any statistically
significant differences between the two classes.
Overall, we were gratified to introduce science themes
in an arts and humanities context. We believe that
this is an important find for planetarians regardless
of type of planetarium. This model could also be
used on campuses where interdisciplinary teaching is
encouraged. Indeed, we hope to advance the conversation
on our campus of how to overcome obstacles to such
collaborations given how these opportunities offer richer
learning experiences to faculty and students alike.
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A Tale of Scale type of class might also be suitable for
middle and high school students. One can imagine a science
teacher collaborating with the drama teacher to encourage
students to combine storytelling with astronomy. Such
teachers would have to provide more structure than we did
for undergraduate students. Perhaps the teachers would
be wise to narrow the topic to scale only so that students
can really dig into this NGSS cross-disciplinary concept.
Although this research focused principally on the formal
learning quadrant as mentioned in Plummer, Schmoll, Yu
& Ghent (2015), we hope to expand the project next time
we teach it to explore the informal quadrant by surveying
the audiences that attend these programs. What ideas
might they learn from the student performances?
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A NEW EXPERIENCE:

will continue until at least late January 2021 including
the closure of schools. It is expected that even after the
lockdown ends, the risk level will not immediately return
to risk levels low enough to safely visit all schools.

Live interactive planetarium shows online
By Dr. Joanna Holt & Joris Hanse
In August 2020, we reported the efforts of the
NOVA team to try to continue operations during
the COVID-19 period. The NOVA approach included
modifications to the software to enable the images
to be projected in 2D onto a high quality flatscreen (see Holt, 2020 for details). Shows have
also been given in classrooms connecting the
planetarium laptop to a digital white board.

The NOVA flat-screen
planetarium during
testing at a primary
school.

ABSTRACT
NOVA coordinates a group of three inflatable
mobile planetariums which visit around 200
primary and secondary schools per year (~30,000
students/year). After an initial stop in activities
(March-June 2020) due to the COVID-19 crisis,
NOVA restarted school visits in July 2020 using
a high quality flat-screen. Since the start of the
second peak of the COVID-19 pandemic in October
2020, the decision was made to suspend visits to
secondary schools until at least the end of 2020.
In late October and early November NOVA has
performed extensive testing with a variety of online
tools to continue to reach out to schools during the
second wave of the pandemic in the Netherlands.
In this article we describe the different platforms,
discuss the technical considerations and report
on the experiences with the first schools.

BACKGROUND
The Netherlands Research School for Astronomy
(NOVA) operates three mobile planetariums
running Evans & Sutherland Digistar 6 software
with a customised dashboard. The NOVA
mobile planetariums visit around 200 schools
per year (primary & secondary), reaching
approximately 30,000 students and 1000
teachers annually. The planetarium shows are
led by an expert, typically a later-years bachelor
or master student in astronomy and are highly
interactive. There is no set programme and
after a short introduction, the show is led by
the interests and questions of the students.

Whilst the immersive experience and the threedimensional aspects of the dome are lost, the
highly interactive nature of the shows is retained.
In our previous article we reported that the initial
feedback from test schools is very positive. We
have continued to receive positive feedback for
the flat-screen approach from both teachers and
presenters. The main advantages of working with
the flat-screen can be summarized as follows:
• The presenter can see the whole class which
improves interaction.
In the dome, some students sit behind the
presenter. Presenters have reported an increase
in contact with students when working with
the flat-screen and that it is easier to ensure
all students get a chance to ask questions.
• The students are in general more focussed
and less distracted by the dome.
The dome environment is not only visually
impressive, there are also interesting
sound effects (e.g. specific sound
reflections) which can distract some
students from the content of the lesson.
This is not the case with the flat-screen.
• The image quality is better with the same
technical setup.
NOVA uses the same powerful projector
(6500L) with a standard lens and the flatscreen projection area is just 1.6m x 1m.
This results in a sharper and brighter image
which makes some details easier to see.

The current situation in the Netherlands
Despite the success of the flat-screen model,
The Netherlands unfortunately entered a second
wave of increased COVID-19 infections in October
2020. From October there has been a partial
lockdown in place but schools remained open.
At the time of writing (late-December 2020),
the Netherlands entered a full lockdown which
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In early October 2020, despite schools still being open, for
safety reasons, NOVA made the difficult decision to suspend
all visits to secondary schools (12-18 years old) until at least
the end of January 2021. NOVA has also produced a COVID-19
plan linked to the Dutch government’s own risk-level system
and on-site visits to secondary schools will only recommence
in the lowest risk levels. The government advice in The
Netherlands (since 1st July 2020) is that young children play
an insignificant role in the spreading of COVID-19 and as
such, children under 13 years old are exempt from all COVID19 restrictions. For this reason, on-site visits to primary
schools continue in all risk levels with the only exception
being a full lockdown when primary schools are also closed.
In October 2020, NOVA began investigating the possibilities
of virtual planetarium shows for secondary schools in The
Netherlands. In this article we discuss further steps taken by
NOVA in order to continue operations and reach secondary
school students during the second (partial) lockdown
in The Netherlands. We also report the technical details
of our approach and the first experiences of schools.

Virtual planetarium shows
Many institutions around the globe, including
planetaria, have posted content online. This content is
typically in the form of pre-recorded shows aired via
channels such as youtube. Some organisations work
with timed broadcasts during which planetarium staff
are online to receive questions via a chat function.
Whilst interesting content can be shared in this way,
there is little or no interaction with the audience.
Audience participation is a crucial feature of the NOVA
planetarium experience and this has driven the search for
online solutions during the second wave of the pandemic.

THE NOVA APPROACH
NOVA searched for the best software solution to share
planetarium images and audio with schools. We compared
four video calling/remote screen sharing applications,
namely Zoom, Microsoft Teams, Google Meet and
TeamViewer. We preselected these applications based on
their ability to facilitate interaction with the teachers and
students. As such, one-way streaming solutions, where
interaction was difficult or impossible, were excluded.
We initially tested these applications focussing on
the stability and quality of the shared video and audio.
A second requirement was the ability to share images
in full screen mode without any menus or control
buttons native to the software visible. Finally, it is
important that the selected applications are easy to use
by both the school and the NOVA staff. During testing,
we made sure the internet connection on both sides
was good, to be able to make a fair comparison.

Figure 1: NOVA planetarium online test as viewed by an observer/the receiver. Left
screen: The Digistar 6 images received via the internet from the presenter using the
TeamViewer software. The TeamViewer transmission panel is in full-screen mode – no
menus or control buttons are visible. Right screen: In the bottom right-hand corner of
the laptop screen, the TeamViewer control panel can be seen showing 3 connections
(presenter, school, observer).

Not all video calling programmes are made equal
We found that, under our test conditions, TeamViewer
offered the best video and sound quality meaning that
the shared HD video images move smoothly on the screen
and there were the least amount of visual artefacts due
to e.g. changes in image resolution via the video calling
software. Figure 1 shows a test call with TeamViewer at
the receiving end – this is what the school would see.
Microsoft Teams offered a similar video quality to
TeamViewer. Zoom’s video quality was notably less;
there were more visual artefacts and stuttering, most
likely caused by the compression of the video stream.
Using Google Meet, the transmitted video quality was
significantly lower than with the other tested software.
In addition, we were unable to remove all menus,
control buttons and texts from the full screen view, a
feature which is possible using the other three tools.
After testing the different software tools, we looked into
the technical specifications of the various software packages
to try to understand why the observed differences were so
large. Our findings are presented in the Appendix. Note that
it was extremely difficult to find information on the system
requirements and data usage of TeamViewer and in our free
version, the connection information menu was not available.
We found that Google Meet operates at a lower
resolution than the other three software packages
and this is consistent with our observations. The only
significant differences between Microsoft Teams, Zoom
and what we believe to be correct for TeamViewer is:
• Frame rate – later versions of TeamViewer can achieve
60 fps compared to 30 fps for the other three;
• Required bandwidth – Teams and TeamViewer can
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QUALITY

FULL SCREEN
W/O CLUTTER

STANDALONE OR
BROWSER VERSION

Logistical
considerations

COST

Zoom

Good

yes

yes (browser)

free (or institutional subscription)

Teams

Excellent

yes

yes (browser)

free (or institutional subscription)

Meet

Good

no

yes (browser)

free

TeamViewer

Best quality

yes

yes (standalone) application

Free version has time limits, otherwise 360 euro/year in The Netherlands

Table 1: Comparison of the video calling software

work with full HD at just 1.5Mbps bandwidth whereas
Zoom requires 2.5-3.0Mbps bandwidth for full HD;
• Teams and TeamViewer actively modify their
settings (framerate, up/down bandwidth usage and
resolution) during a call depending on availability
and the programmes also check for process priority
and where possible, take the highest priority.
It is important to note that, in addition to variations due
to the technical specifications of the software packages
themselves, the video quality may also depend on other
factors such as the proximity of servers of the service
used. It is therefore highly possible that tests performed
in a different location may result in a different ranking
of the programmes. We therefore recommend that
thorough testing of at least the top three should be tried
before making a decision on which software to use.
Before making a final choice, we also investigated other,
less technical aspects of the various software packages
namely whether a web or standalone application is
available, whether a license is required and what this
might cost and which software schools may already
have installed on their systems. The first aspect is
important because for a lot of schools in the Netherlands,
IT services are organised centrally within a school
and it is not possible for individual teachers to install
custom software on their computers. For this reason we
required the video call application to be available either
through a browser or a standalone application. These
aspects of the software are summarised in Table 1.

The Choice between TeamViewer and Microsoft Teams
Inspiring visuals are a key aspect of the planetarium
shows and initially, we prioritised video quality and
chose to use TeamViewer for our first live tests with
schools. However, it became increasingly clear that
TeamViewer had a few significant drawbacks:
Few schools were familiar with the software – in
preparation for the planetarium shows, the schools
needed to install the software and required technical
assistance from NOVA on how to set up the video link.
Whilst there is a free version of TeamViewer available, this
has time limits and for regular use, it is necessary to purchase
an annual license. Given the uncertainty regarding how long
it will be necessary to give the virtual shows and how many
bookings are likely to be made, the licence is quite costly.

In contrast, all NOVA planetarium staff have access to
professional licenses for Microsoft Teams. In addition,
whilst it is possible to receive Microsoft Teams calls as a
guest user, we found that many schools in the Netherlands
also already have a professional Microsoft Teams license;
the software is already installed on their computer systems
and most teachers are familiar with the package.
With this in mind, NOVA has chosen to
proceed with Microsoft Teams.

Technical modifications required within Digistar 6
The Digistar 6 planetarium software is, as default,
designed to project onto a full dome. It was therefore
necessary to make modifications within the software
to enable projection onto a flat-screen and, later, to
share video imagery via video calling software:

As discussed above in the technical sections, the virtual
planetarium shows require a fast and stable internet
connection. Most of the NOVA planetarium staff do not
have access to professional quality internet connections
at home. In addition, NOVA only has a small number of
laptops running the Digistar software, not enough for
each staff member to work with a different laptop.

The latest Digistar 6 version was installed (6.20)
which is necessary in order to change the projection
mode. The projection mode was then changed from
full dome projection to flat-screen projection.
The field of view, resolution and aspect ratio
were modified in ‘floating dome view’.
The positioning of some of the content was changed, for
example, the positioning of certain text labels. This was
necessary as the image projected onto a flat-screen (or second
screen for video calling) is a subset of the full dome image.
Modifications were made to the E&S Xbox controller
script (which allows the viewing direction to be changed).
NOVA presenters make extensive use of the Xbox controller
to ‘fly around’ during shows. We added the ability to
change the viewing direction using the direction pad
on the controller making it possible to ‘look around’ at
different parts of the sky. This was necessary due to the
smaller field of view in flat-screen projection mode – at any
given time, only part of the sky is visible on the screen.
Scripts for viewing video clips were adjusted. With the
new settings (above), only a part of the full dome video was
visible on the screen. We still wished to be able to use short
videos and animations to explain certain topics and so it
was necessary to adjust the video display parameters.
Overall, relatively minor adjustments to the software
were necessary to convert the planetarium into flat-screen
mode. During the first few tests, we identified and solved a
few small bugs but in general, the transition was smooth.
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NOVA operates
on a national level
in the Netherlands.
NOVA is the
alliance of the
four astronomical
research
institutes at Dutch
Universities
located in the cities
of Amsterdam,
Groningen, Leiden
and Nijmegen
(see Figure 2).
Figure 2: Locations of the NOVA universities.
The network
of NOVA mobile
planetariums also operates on a national level to
visit schools across the country. All NOVA staff
are affiliated to one of the four universities.
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With this in mind, and to reduce travel movements as
much as possible due to COVID-19, permission was sought
from each of the NOVA institutes to host the virtual shows.
The virtual planetarium shows are given from each of the
four NOVA universities – the staff member needs only to
travel to their closest institute. NOVA planetarium laptops
have been distributed to the different institutes and
technical tests have been performed at each location.

The experience of the NOVA mobile planetarium staff
Four NOVA mobile planetarium staff have attended
various test sessions (both internal NOVA test sessions and
tests with two separate secondary schools) of the virtual
planetarium and virtual shows have so far been given by
two presenters. Earlier this year, all staff had reservations
about whether the virtual shows would work, particularly
with respect to the quality of the video link and whether it
would be possible to have any interaction with the school
students. This, combined with the relatively quick reopening
of schools in the summer of 2020 in The Netherlands,
was the reason to focus on the flat-screen solution.
All NOVA staff are impressed with the quality of
the video links. Distortions in the images and/or
non-smooth movements are few and far between.
The presenters have found that it is necessary to pay
specific attention to interaction through, for example,
the inclusion of short pauses and specifically asking for

questions before continuing with the show. With this small
change in presenting style, presenters feel that just as
many questions are asked as in shows given on location.
Specific quotes from NOVA planetarium staff include:
‘I must admit I didn’t have very high expectations for the
virtual planetarium, but I was really surprised with how well
it worked. I now think it’s a really good alternative during
the pandemic.’
‘It’s takes a bit of getting used to, talking to a computer
screen and not seeing the students’ faces, but the number of
questions I received showed just how interested and engaged
they were.’
In summary, whilst physical lessons will always be the
operation mode of preference, NOVA staff felt that with the
addition of a third operation mode (virtual planetarium
shows), it is still possible to provide an inspiring
educational experience to secondary school students
during the highest risk times in the COVID-19 crisis.

The experience of the first schools
In addition to the internal evaluation of the
virtual planetarium shows, NOVA asked for feedback
from the first schools to experience the online
shows. Quotes from the teachers include:
‘We were really happy with the online presentation.
All of the teachers were very satisfied with the shows.’
‘Whilst it would have been wonderful to have a visit with
the dome as usual, that’s not possible right now. We’re just
so pleased that NOVA is still operating, and that this year’s
students won’t miss out on this experience completely.’
Despite this very positive feedback from a small number
of schools, the majority of secondary schools with which
we have had contact are significantly less interested in the
virtual planetarium than in the flat-screen solution, even
though NOVA offers this option at a significantly reduced
price (40% discount). Whilst they can see the benefits of
the flat-screen, especially when the images are projected
on to a much larger screen at the school, the loss of faceto-face interaction with the speaker is for many schools a
step too far. However, a small number of schools are very
positive about the virtual shows and have made bookings
knowing that the shows would be given virtually.
The feedback is in line with the driving educational
principles behind the NOVA planetarium – live, interactive
lessons in an immersive setting allowing for tailored
content and the stimulation of ‘self discovery’ of astronomy
concepts by the students. With this in mind, NOVA will
only offer the virtual planetarium shows when all other
operation modes are not possible for safety reasons.

NOVA mobile planetarium bookings
in the COVID-19 period
As reported in our previous article (Holt, 2020), all
NOVA mobile planetarium shows were cancelled for the
period March-June 2020 inclusive. Schools were quickly
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informed of the new flat-screen version of the planetarium
which was available from July 2020 via email, the NOVA
website and the annual flyer distributed to secondary
schools in The Netherlands in September 2020.
The NOVA flat-screen planetarium has been
enthusiastically received. Between August and December
2020, the effective bookings1 were at approximately a
third of the usual level pre-COVID-19. Bookings for the
period January-April 2021 are currently at two-thirds of
pre-COVID-19 levels. From the feedback from schools,
we understand that the delay on reaching the level
for January-April is due to the time lag for teachers
and schools receiving the information that the NOVA
planetarium is still operating during the crisis.
We also see a marked shift in the type of bookings
we are receiving. Pre-corona, the majority of bookings
were for secondary schools (80%) with just 4% of visits
being to primary schools (the remaining bookings were
for events). We now see in different periods between 20
and 60 percent of visits to primary schools. This is partly
due to the current stop on physical visits to secondary
schools – as discussed above, the interest in the virtual
planetarium is much more varied than for the flat-screen.
1

CONCLUSIONS
Whilst the default operational mode of the NOVA mobile
planetarium will continue to be the use of the inflatable
dome, during the COVID-19 crisis, the flat-screen projection
mode and the virtual planetarium provide flexible and
safe options for schools, allowing NOVA to continue to
reach primary and secondary school students across the
Netherlands during this challenging time. Schools across
the country are particularly enthusiastic about the flatscreen version of the planetarium whilst the response to
the virtual planetarium shows are mixed. The majority of
the technical work was required for the use of a flat-screen
– very few extra modifications were implemented to create
virtual shows after testing of the video calling software. With
this is mind, we feel it is still worth the effort to provide this
third option to schools. Whilst the majority of secondary
schools are less interested in the virtual experience,
some schools still consider this to be a good solution.

RIVET

····· ····· ····· ····· ····· ····· ····· ·····
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Appendix – Summary of technical specifications of the video calling software tested
ZOOM

MICROSOFT TEAMS

GOOGLE MEET

TEAMVIEWER (PILOT)

BANDWIDTH
SCREEN
SHARING

Full HD 1080p video:
Inbound: >2.5Mbps
Outbound: >3.0Mbps

Full HD 1080p@30fps
peer-to-peer: >1.5Mbps

Full HD 1080p bandwidth
average per participant:
Inbound: 1.8Mbps (ideal 2.6)
Outbound 3.2Mbps

Full HD 1080p 1.5Mbps

BROWSER

Most but IE not fully supported

Most

Most

Standalone app

RAM RECOMMENDED

4GB

4GB

8GB (can work with 4GB
with few other concurrent
browser functions)

PROCESSOR
- MIN

SC 1GHz+

2core+ 1.6GHz+

Quad core 6th Gen Intel
i5 or equivalent

PROCESSOR
– REC

DC 2GHz+ (i3/i5/i7/
AMD equivalent)

Quad core for video/screen
share res and frame rate

Quad core 6th Gen Intel
i5 or equivalent

RESOLUTION

Up to Full HD 1080p

Up to Full HD 1080p

Default is 720p (2.6Mbps+)
otherwise downgraded to:
480p (1.5Mbps)
360p (1.0Mbps)
240p (0.5Mbps)

Up to Full HD 1080p

FRAME RATE

Up to 30fps (online search
reveals it’s often much less)

Up to 30fps but Teams modifies
this depending on the bandwidth
available – teams has high priority

Highest quality: 30fps

Max 60 fps

Where bandwidth isn’t limited
teams optimizes media quality
including up to 1080 p video res
and up to 30fps for video and 15fps
for content and high-fidelity audio

Meet is affected by how many
other browser tabs are open at the
same time as the meet session.

TeamViewer actively
optimises up/down

NOTES

SEAM

Standalone programme

A PRACTICALLY SEAMLESS DOME. IT’S THAT SIMPLE.
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3D IS KEY IN ASTRONOMY:

Can one 2-D image be more confusing
than a thousand words?

Volumetric Visualization with iluvia
By Wolfgang Steffen & Nico Koning
Most objects in the solar system can be
realistically visualized in 3-D as an opaque
surface object. From a computer graphics
point of view planets, asteroids and
comets are relatively easy to show in high
resolution, even in live interactive shows.
When it comes to star-forming regions,
spiral galaxies or more exotic objects it is a
very different story, because these objects are
transparent or semi-transparent. They are often
visualized as curved transparent sheets, and
flying around or through them is never a fully
satisfactory visual experience. This is partially
due to the sudden changes that happen when
the camera crosses the infinitely thin sheets.

Figure 1: The ilumbra
user interface depicts
the 3-D volume model
of the planetary nebula
NGC 2392 with some
of the tools available
in the professional
version open.

The (semi-) transparent character of nebulae
and galaxies requires a different approach:
volumetric models are in order. Instead of
infinitely thin layers that are curved in space,
volumetric models fully fill the space where
there is gas or dust. They allow for a better
visualization of the 3-D structure, including
dark semi-opaque dust clouds, as seen from
any direction or even from within during a
camera fly-through. They are, however, data
intensive and graphics processing units (GPUs)
are reluctant to deal with them. With the rapidly
increasing memory of GPUs there is hope on the
horizon for live shows to be able to incorporate
ever higher resolution volumetric 3-D models.

Volumetric models for live-shows
Since the rendering time for detailed and
complex volumetric objects is a bit on the high
side, animated volumetric models have been used
mainly as short clips in pre-rendered movies.
For live interactive visualizations, procedural
volumetric models have become a viable option
for relatively simple and generic objects that
do not need to closely resemble real objects.
In recent years, however, a handful of static
volumetric reconstructions of actual nebulae
have become available for visualization during
live-shows using digital planetarium software.
Some of these models were reconstructed by
the computer graphics group around Marcus
Magnor from the Technical University of
Braunschweig, Germany, from single Hubble
Space Telescope images of planetary nebulae.
Unfortunately, the automated algorithm they
developed for this purpose is limited to a small
number of objects that are approximately
cylindrically symmetric and transparent.
Our own university work on reconstruction
methods that we developed for astrophysical
research starting in 2006, was inspired by the
apparently infinite possibilities of conventional
computer animation software. These methods
allow one to produce specific volumetric
models that do not have any limitations of
symmetry or opacity. In addition to imaging, we
draw on spectroscopic and multi-wavelength
observations as constraints for the 3-D structure.
This research experience is the basis for the
volumetric models we produce at ilumbra. The
models are built manually in a manner similar
to those who create animations for movies
and video games. The crucial difference is the
fundamentally volumetric character of the
models and the incorporation of astrophysical
radiation transfer and dynamics as well as
non-imaging constraints where available.
Apart from the realism that such volumetric
models provide in the visualization of
astronomical objects, there is another
motivation for us to build and promote 3-D
models in astronomy outreach: the difference
between the perception of depth in our daily
environment and in the astronomical context.
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For most of us in the astronomical field, looking at an image
of a nebula reveals many aspects of its nature. For untrained
eyes, however, they may only be splotches of color mixed with
spiky points of light. Those spiky lights on a dark background
save the day though, since viewers recognize them as stars and
therefore correctly interpret the image as astronomical. It still
is like looking at an abstract painting; content and meaning
depend strongly on who is viewing…and who is explaining.
Notoriously, abstract paintings often need to be
“explained” in order to be fully appreciated. Even then, the
painter’s meaning may never get through to the viewers.
The same happens with many astronomical images.
Then again, abstraction is a very important feature
of our everyday life. Things that are ubiquitous in our
daily life can be referred to in extremely simple ways
and still be recognized instantly by anyone. There are
signs everywhere that have symbols that were designed
as extreme abstractions of common objects. In this new
age of image-based communications, emoticons are a
powerful way to communicate many different emotions
with very simple visual symbols that are derived from
our life-long training for interpreting human faces.
Most people, however, do not grow up with interstellar
or circumstellar nebulae as part of their daily experience.
They have difficulties in finding meaning and structure in
nebular images without additional explanation. It is easy
to assume that most people interpret images of cosmic
phenomena the same way we do. However, many of those
images may be more confusing than a thousand words.

3-D to the rescue?
3-D stereo vision for television and cinema are
dead, again. In astronomy, however, we must extend
its realm. There are good reasons to do so.
The first is that there are very few spatial cues cues
in astronomical images (compared to the potentially
nine in pictures of our daily environment): opacity,
haze and symmetry. So, seeing the space in space is
not something that humans have been primed for.
At ilumbra we pursue the hope that 3-D viewing using
stereo vision and interactive manipulation improves the
visual interpretation of nebulae. To achieve that we need
3-D models. For the reasons mentioned above, we want
them to be volumetric and as astrophysical as possible.
For the reconstruction of nebulae we developed the
first interactive astrophysical software that works similar
to common 3-D animation software. For our purpose,
we incorporated astrophysical radiation and dynamic
processes that are specific and essential for the realistic
visual appearance of most astronomical objects.
The next hurdle was the difficult problem that arises
when transferring the astrophysical model to a simplified
form that the GPUs can use to display them interactively.
Currently, the complex emission and absorption processes

Figure 2: The interactive volume model of the Orion Nebula is shown with all iluvia
tools closed. For public exhibits tool icons are hidden while the visitor can choose
from a selection of models in the thumbnail gallery.

in many spectral channels have to be reduced to three
color channels plus a single channel for transparency
on a 3-D grid of limited spatial resolution. Depending
on the type of object, some painful sacrifices need
to be made at this point, especially when it comes to
totally or partially opaque regions of an object.
Keeping the result as close as possible to the original
astrophysical model is our goal for models that will be
projected in real-time applications. This is also true for
the new iluvia software for interactive display on flatscreen exhibits and presentations. iluvia provides an easy
to use tool for the interactive visualization of volumetric
astronomical models. Our hope is for it to harness the
benefits of 3-D visualization during live storytelling.
In Figure 1 the user interface of iluvia is shown
depicting the volumetric model of the planetary nebula
NGC 2392 (formerly known as the Eskimo Nebula).
Iluvia runs in internet browsers with direct access to our
model database. With a pointing device or a touchscreen,
users can select objects from a gallery of models. On the one
hand, his gallery and the UI can be set up to a minimalist
layout for children to play with on a touchscreen exhibit.
Kids can compete by matching randomly oriented models to
the view from Earth. This helps them focus, get to know the
objects and learn about the structure of nebulae and galaxies.
On the other hand, intuitive tools allow the professional
to prepare clips with flexible camera motion. These
movie clips can then be included in presentations or
longer videos. iluvia comes into its own when you tell live
stories during a presentation, be it online or in front of
an audience. In your personalized gallery you set up the
selection of models that best suit your story line for easy
switching between models. In Figure 2 the Orion Nebula
model is shown in the user interface without any open
tools. For public usage in public exhibits all the tools
can be hidden, while keeping the thumbnail gallery for
a selection of models to be explored by the visitors.
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EXPLORE THE UNIVERSE

FEATURED VARIABLE STAR:

and contribute to science with the AAVSO

Propus, Eta Geminorum

By Stella Kafka

By Jim Fox; edited by Dayna Thompson
database, our scientific efforts to understand
some of those mysteries by using all that new
knowledge? If you are like me, you don’t want
this experience to end… and it shouldn’t have to!

For decades now, planetarium shows have
been a segue for knowledge, enlightenment, and
entertainment. They were our first introduction
to the cosmos, a source of awe and belonging in a
universe far bigger than any one of us. For some
of us, they were the trigger to a lifelong journey of
exploration and discovery. Going to a planetarium
show can be an exhilarating experience. You
embark on a journey that enables you to leave our
planet and fly virtually in space. You travel around
our Sun; you visit our planets and their moons,
you experience encounters with asteroids and
comets. You greet Pluto and its moons – did you
count all five of them? You glide towards the Oort
cloud and brace yourself for collisions with the
millions of rocky objects trapped there. And then,
you escape from our solar system’s gravity and
virtually visit some of the most dynamic places in
our universe. A star and its newly born planetary
system, still embedded in a dust cloud, bombarded
by high energy photons. A binary system, two stars
trapped in an eternal dance around each other.
A planetary nebula: a star that is near its death,
surrounded by a shroud of its own gas. A nova,
resulting from a star’s indigestion as it cannibalizes
its close stellar companion. A supernova remnant,
the afterglow of the violent death of a star … and
is this a black hole at its center? You learn about
constellations and asterisms and their amazing
stories. You leave the planetarium show knowing
more about our surrounding worlds, feeling
closer to the night sky. And, wouldn’t it be great
if you can explore the universe by yourself?
Wouldn’t it be great if you can also contribute
valuable data to humankind’s knowledge

The International Planetarium Society partnered
with the American Association of Variable Star
Observers (AAVSO) and Ball State University to
take you on your own discovery journey, a handson night sky exploration experience. Leaving the
planetarium show should be only the beginning
of your quest for knowledge, the start of your
journey to learning about the universe. The
amazing constellations which inspired numerous
stories and triggered humankind’s imagination in
all hemispheres and across countries are hosts of
some of the most intriguing stars: variable stars.
Variable stars exhibit brightness changes within
timescales that humans can measure on earth
– minutes, hours, nights… The reason behind
those brightenings and dimmings is connected
to the nature of those stars: some are binaries,
some pulsate, some explode, and some change
in irregular – almost random - ways. Yes, you can
observe those changes from your backyard. All
you need is a pair of binoculars, a small telescope,
or (if you are lucky to be in a dark site) just your
eyes to measure those changes in brightness. Each
month, as part of your planetarium experience,
you will be provided with a sky chart to identify
those special stars in a different constellation. If
you want, you will measure those star’s brightness,
and identify how it changes with time. And you
can submit your measurements to the AAVSO
International Database, alongside data from
hundreds of other citizen scientists worldwide.
You don’t need a science degree to contribute
to science in a meaningful way. We will provide
you with all the information you need to do
your own observations and information on the
reason behind this variability. And, you never
know … maybe you’ll discover something new!
Please check our web page https://www.
aavso.org/featured-variables for updates
and planetarium content. I hope you
will join us and start your own journey
in exploring the dynamic universe!

Many, if not most, of the stars we can see can get brighter and
even fainter over various periods of time. In fact, some stars
can dim, brighten again and dim again, and so on…in less than
a second! Other stars can take years to vary their brightness
– and not because the star is dying or anything like that.
These stars are called “variable stars.” One variable star
that YOU can see this month is Propus, a Greek word
meaning “foot,” and is also known as Eta Geminorum. It’s
in the constellation of Gemini, the twins. Gemini is a sort of
rectangle shape in the stars that represent the twins Castor
and Pollux from Greek mythology. In fact, the top two stars of
the rectangle are named Castor (western top star) and Pollux
(eastern top star). These stars mark the heads of the twins.
Since Propus is Greek for “foot,” it makes sense that this
star is found at the bottom of the rectangle. It lies at the
western end of the leg of Castor, about midway between
Mu Geminorum and a bright cluster of stars. A US Navy
cargo ship, USS Propus, has been named after the star.
German astronomer and geophysicist, Julius Schmidt first
recorded Propus as a variable star in 1865. It is classified as
“semi-regular,” meaning that it not only varies in brightness,
but it also varies in period of variation. You can conveniently
compare it to the nearby star Mu Geminorum. Propus
slowly changes its brightness by 50% over 234 days.

For live presentations one particular benefit of volumetric
models clearly stands out: you can look inside and make
revelations that can not be made with surface-based models.
There are several ways to find out what’s inside. Cutaways
are a great way to interactively and gradually reveal the
interior of a nebula, the sun or even a giant star. Another
way to take a peek inside is to play with the transparency;
with iluvia you can interactively make the interior of opaque
objects subtly shine through by changing the transparency.
Future development of iluvia will include 3-D stereoscopic
viewing that helps overcome the lack of spatial cues in
astronomical images. Currently accessible hardware, such
as VR-headsets and smartphones, do not have sufficient

Stella.
March 2021

Besides its variability, Propus has another claim to fame.
It lies within one degree of the ecliptic, the apparent path
the Sun makes in the sky throughout the year. This is also
the part of the sky where you can find the planets, the
Moon, and many other solar system objects that are much
closer to us than the distant stars. The “ecliptic” draws its
name as being in the part of the sky where eclipses of the
Sun and Moon occur. Occasionally, the Moon will pass in
front of or “occult” Propus. Rarely, one of our solar system
planets may occult the star. The last time this happened
was in 1910, when Venus made its way in front of the star.
Propus is a red giant star - which you can guess means that
it is a large, red star. In 1881, famous double star observer
S.W. Burnham discovered that it had a dimmer, yellow
companion in orbit around it. Today, we know that there
are three stars in orbit around each other there - meaning
it is a triple star system. Its even closer companion may
eclipse the brighter star, main every eight years. With a
little practice, you should be able to detect these changes
in brightness, even from all the way here on Earth.
To help you explore Propus, Gemini, and the rest
of the night sky, try using a star chart or app on your
phone, or you can use our special hand out.
····· ····· ····· ····· ····· ····· ····· ·····

Acknowledgements: All featured variable star content
on this page is the result of a group effort between the
AAVSO, Ball State University, and the International
Planetarium Society, with the goal of bringing more
astronomy into your home, and hopefully guiding
you into making your first scientific observations!

3D is Key in Astronomy (continued)

Future and community participation

Best wishes – clear skies,
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Have you even noticed a star twinkle in the night sky?
Stars can shimmer because of Earth’s atmosphere or
air. The turbulent air surrounding our planet affects
the starlight making it look like the star is sparkling!
But did you know that even if we traveled outside our
atmosphere, and paid close attention to the stars, we
could still see many of them change brightness?

capabilities or software support that is needed to smoothly
run detailed volumetric 3-D models. This is one of the
drawbacks at this time, but the fast pace of hardware
development will soon open new possibilities in this area.
Sound and story-telling features are central to the future
of iluvia, supporting both the engagement of exhibit users
as well as live presentations in front of larger audiences.
Since the iluvia project is still in its infancy, we invite
the user community to participate in its development
by suggesting features they will find useful and
exciting. Suggestions for models that are of particular
interest are, of course, very welcome, too.
More information at: ilumbra.com
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HOW WE DO IT

About Fulldome & Immersive Media
Sometimes you don’t need a bigger boat! Learn how to use a
very basic program to do very tedious AV editing chores.

How to Split Video & Audio Files
Using FFmpeg in Terminal
There are a variety of ways to split video and audio
files. One can use a video or audio editor, import the file,
manually move the cursor to the split point, split the file,
then export each section. This usually also reprocesses the
file, possibly lowering the quality of the file if you start with
a compressed file. This is fine if you don’t know where the
split points are and you need to manually search for them.
But what if you have a file, compressed or not, you know
where to split the file and you don’t want to reprocess the
file? You can use the free program called FFmpeg. First, you
need to use a terminal program that allows you to access
the base UNIX operating system that is underlying most
modern operating systems. Remember using the textbased operating system DOS a million years ago to move
files or run programs? This is very similar as there’s no
GUI. Once your terminal window is open, you enter a line
of code that runs a program and executes a command.
To get FFmpeg for free, go to ffmpeg.org.
FFmpeg is a powerful AV processing program that is
very fast. It can deal with most any video or audio format
and do many things. Please go to their website to see the
endless options. I will admit that I don’t know a lot about
the program, but I find what commands I need on user
group forums. Unfortunately, the code you find isn’t always
correct. Once I find out or figure out the right way, I keep
detailed notes so I can go back to them later. And to let
you know, there are many ways to do the same thing in
FFmpeg. You may know a way that is better or simpler.
Here’s how to split or extract a section
of an AV file without re-encoding:
1. For the Mac, open the program called Terminal.
For Windows, open Command Prompt under
Accessories. Linux has the Linux console.
2. On the Mac, you’ll see your computer’s name followed
by your username and then a flashing cursor
3. Type the following line of code in your terminal window,
but don’t press enter yet! You can also copy the code and
paste it into your terminal window. Or, you can highlight
the code below and drag it over onto the terminal
window. Be aware that the exact text structure is needed.
The spaces are important.
ffmpeg -i file.m4a -ss 00:02:00.000 -to 00:03:00.000 -c copy subfile.m4a

4. This line of code will take your audio file called file.
m4a and extract a section from the two minute time
marker to the three minute time marker and call it
subfile.m4a. FFmpeg tells Terminal you are using the

FFmpeg program. -i says that the next bit is your input
file. -ss is the seeking option to seek out the starting
point of interest of your input file. The time stamp
is for the two minute mark (hh:mm:ss.xxx). -to tells
FFmpeg where the time range ends, thus the three
minute mark. -c copy option says to not reprocess
(re-encode) the file. The last part is the name and
extension that you want your output file to be called.

ONE THOUSAND ONE

5. Replace the file names and time markers as you need
• On the Mac, as stated earlier, Terminal initiates
at the username folder. But what if your input
file is in a different folder? No problem. After you
type ffmpeg -i, then follow with a space. Then,
find your input file and drag it onto the Terminal
window. You’ll see the file with its address before
it. Continue typing in the rest of the code.
• What about the output file? Where will it go? If
you haven’t changed directories before starting
this, it will output in your username folder. If you
want it to output in a specific place, then after the
code ending with copy and a space, drag the folder
you want your output to go to, type a forward
slash, and then type in your output name.
6. Press enter and watch it fly!

What if you want to set the folder you want to work
in so you don’t have to have the file address?
Before using FFmpeg, type cd followed by a space.
Then drag the folder of interest into the window
and press enter. You’ll now be in that folder.

What if you don’t need to use the three
decimals in the time marker?
If you don’t need the fractions of seconds for
your in our out times, then remove them. Your
time markers will then be (hh:mm:ss).

What if you want to do a bunch of these at one time?
Repeat the command but separate with a space, two
ampersands, then another space. Change the in/out time
markers and have a different name for each output file. You
can have many of these in a single strand.
ffmpeg -i file.m4a -ss 00:02:00.000 -to 00:03:00.000 -c copy subfile1.m4a &&
ffmpeg -i file.m4a -ss 00:03:00.000 -to 00:04:00.000 -c copy subfile2.m4a

What about other file formats?
No problem. The files can be wav, mp3, or
most any other audio or video codec.

What if you want to extract audio from a video file?

E&S MIRAGE3D STUDIOS PRESENTS MARS 1001
A FULLDOME IMMERSIVE CINEMATIC EXPERIENCE
WRITTEN & DIRECTED BY ROBIN SIP NARRATED BY MILES O’BRIEN
MUSIC BY MARK SLATER PERFORMED BY THE CITY OF PRAGUE PHILHARMONIC ORCHESTRA

No problem. Your input file will be a video file. The
output name will include the correct audio extension.
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• If the audio file is a proper mate with the video file, then
use the same code and you won’t be reprocessing the
audio, you’ll just be extracting it. Note: some audio codecs
naturally go with a specific video codec. The following
example shows that an m4a audio codec is mated with an
mp4 video codec.
ffmpeg -i file.mp4 -ss 00:02:00.000 -to
00:03:00.000 -c copy subfile1.m4a

• If it is not a mated codec, then you’ll need to reprocess
the audio to a new codec. Just remove the -c copy option.
The following code extracts the audio file and converts it
to mp3. Instead of mp3, it could be wav, aiff, etc.
ffmpeg -i file.mp4 -ss 00:02:00.000 -to 00:03:00.000 subfile1.mp3

What if you want to extract audio, don’t
have the end time, but you know you want
the audio file to be a certain length?
It’s almost the exact same thing. The following example has
the in time to be at the two second mark. Instead of an output
time marker, this is saying that the audio file should be one
second long. Notice that the -to option is changed to -t
ffmpeg -i file.m4a -ss 00:02:00.000 -t 00:01:00.000 -c copy subfile1.m4a

What if you want to split the file into equal sections?
1. It’s similar this time.
ffmpeg -i file.m4a -f segment -segment_time 600
-c copy -reset_timestamps 1 subfile%03d.m4a
2. The -f segment -segment_time 600 part tells FFmpeg to
split the audio file into sections that are 600 seconds long
starting from the beginning and going to the end. The
last section will be that length or less - the remainder.
3. The subfile%03d part tells FFmpeg that you
want the filenames to be labeled subfile000,
subfile001, etc. The number after the percentile
determines the quantity of digits. If you know
you’ll split up your file into, say, 20 parts, then you
just need %02d for subfile00, subfile01, etc.

Update on the SEPA’WAC Conference
“It Takes a
Universe” is the
timely theme
of the 2021
combined SEPAMAPS-WAC
conference set
for June 22-26 at
Bays Mountain
Park and
Planetarium,
Tennessee. The
focus of will
be on a field
that flourishes
with diversity
in relation to identity and race and a diversity in skill sets
and backgrounds, including students. Bays Mountain
Park is one of the largest city-owned parks in the world,
owned and operated by the City of Kingsport in east
Tennessee. It is a 3,600 acre nature preserve that includes
a 44-acre lake, 30+ miles of hiking and biking trails, the
main Nature Center that houses the planetarium and
exhibits, the herpetarium building with reptiles, and
numerous outdoor animal habitat exhibits. As a gift to all
of our visiting delegates and their families, the conference
is providing free entrance to the park and its public
programming (except the zip line) from June 21 through 27.
At time of publishing, the 2021 SEPA/MAPS/WAC 2021
Conference is still scheduled for June 22-26, 2021. However,
we are currently carefully monitoring the COVID-19 situation
and will make adjustments or postponements as necessary.

4. The -reset_timestamps 1 part is to make sure
the timestamps work with the files. Without
it, you’ll end up with audio files of the correct
length and label, but no audio playback.

This year’s artwork
for the shirts comes
from our youngest
astronomy club member
of the Bays Mountain
Astronomy Club, Christa
Cartwright. This 14-year
old is enthusiastic about
astronomy and costume
design, as well as a big
Star Wars fan. She’s even
created and sewn her own
costumes for not only her
dolls, but herself as well.
Originally created for
our annual StarFest 3-day
event, we have decided
to use them for the SEPA/
MAPS/WAC conference.
Above left: Original artwork
and costume design by Christa
Cartwrite. Left: Artwork inspired
by Christa’s designs. Images/
Artwork: Cartwright/Thanz.
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IMERSA MATTERS

About Fulldome & Immersive Media
The IMERSA board of directors and our advisory group
members comprise a collection of highly skilled and talented
people who make contributions to immersive media in
many ways. Usually, during our annual meetings, we get
a chance to talk about those contributions in papers or
one-on-one conversations. However, as we all know, 2020
curtailed many of the in-person gatherings we love to
attend and it looks like 2021 will bring similar challenges.
Zoom meetings and hangouts are more the order of the
day, and most of us have grown accustomed to presenting
in front of our computers to friends far and near.
In December, IMERSA held an informal get-together
to say goodbye to the old year and address some of the
challenges we all faced during the months of the pandemic.
Our guest speaker was Joe Smith, a motivational presenter
who shared some very personal and encouraging insights
into how people have dealt with such an unusual year.

Their presentation developed ideas from an Astro2020 white
paper by Jackie, Ryan, and Mark SubbaRao, among others,
called “IDEAS: Immersive Dome Experiences for Accelerating
Science” (you can read it at arxiv.org/abs/1907.05383). The
authors (who in addition to the fulldome users above also
hail from Adler Planetarium and the University of Cape
Town as well as research institutions such as Microsoft, the
Space Telescope Science Institute, the Harvard-Smithsonian
Center for Astrophysics, and many others) point out that
the science of astrophysics and its huge datasets offer a
tantalizing future in domes for both dome researchers and
users as well as the astronomers who are doing cuttingedge explorations. The authors suggest that domes and
astronomers partner over the next decade to create
visualization-based research opportunities. In particular,
they propose a model where astronomers become and the
audience as well as explorers in the planetarium, and use the
dome as an investigative tool. This was the one of the central
points of the Jena presentation, and we hope it will lead to
more robust cooperation between the two communities.

from the awards committee read, “We herewith certify that
Dan Neafus, in recognition of his commitment to promote
the art of fulldome and immersive media, has received
the Janus Lifetime Achievement Award.” Certainly Dan
has worked tirelessly to promote dome and immersive
content, not only through his many years at the Denver
Museum of Nature and Science’s Gates Planetarium, but
as part of the backbone of IMERSA. The award is a muchdeserved recognition of his hard work and vision.

IMERSA Spreads the Word
2020 was to be a year when IMERSA members would
step up to attend more meetings and share the news of
immersive content with our counterparts around the world.
Several of us were invited to speak at events that were later
cancelled due to the COVID-19 pandemic restrictions.
Some have been rescheduled to unknown later dates, while

The board was interested in taking a
chance on a motivational presentation in
lieu of our more typical, highly technical
offerings, and given the audience
response, it seems to have been well
received. Attendees appreciated Joe’s
message that it’s okay to have conflicted
feelings about the pandemic experience.

IMERSA Board member Michael Daut presented a talk at the 2020
International Festival of Science Visualization, held in Tokyo, Japan.
Credit: Michael Daut

He gently encouraged the audience
to look forward to a new year and to
use the experiences of 2020 to improve
ourselves and our work plans in the face
of the challenges we’ll face in 2021.
After the session, we had many very
thankful notes from our attendees, saying
that such a gentle talk was something
they really needed to hear at the end
of such a challenge-filled year.

IMERSA Members Contribute
The pandemic year 2020 did not
Dan Neafus is a long-time contributor to the Jena FullDome festival series, as are several other board members.
stop all of us from contributing. Many
IMERSA-ites showed up at international The festival organizers, headed by Mickey Remann, recognized Dan’s interest in fulldome and immersive content at
their 2020 meeting. Credit: Dan Neafus
meetings, get-togethers, and forums,
and our community has continued working on largea few went online. One event that did go forward (albeit
scale projects that will eventually benefit a wide range
virtually) was the International Forum on Special Venue
of users of immersive venues. We’ve already written in
Images, and board member Michael Daut gave an invited
this column about our August online IMERSA Summit,
presentation on the topic of fulldome storytelling, covering
as well as our participation in the online IPS Conference.
topics that he has also written about in this column. Earlier
However, there remain other special events featuring
in the year, Michael was honored to be a contributor to a
IMERSA board members and advisory board members.
book called The Global Impacts of and Roles of Immersive
Among this year’s events was the Jena FullDome Festival
Media, produced by Jacquelyn Ford Morie and Kate
2020, held online November 20–22. At that event, our CEO
McCallum. It features articles from nearly two dozen experts
and one of IMERSA’s founding members, Dan Neafus, was
in the field of immersive media. His chapter, “Immersive
honored with a Lifetime Achievement Award. The citation
Storytelling: Leveraging the Benefits and Avoiding the
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Pitfalls of Immersive Media in Domes,” reiterated many of
the themes he’s presented at IMERSA summits. Michael is
also an independent producer and his work can be seen
at www.michaeldaut.com. Also included in this work is a
chapter by IMERSA Advisory Board member Julieta Cristina
Aguilera, called “Immersive Media, Scientific Visualization,
and Global Umwelt.” In it, she deals with
the global implications of immersive
media in terms of sensory input, as well
as what such media bring to the table
for science visualization in astronomy.
And, speaking of science visualization
of astronomy concepts, the Jena
FullDome Festival 2020 mentioned
above presented a session called
“Science in the Dome,” which explored
a number of data-visualization and
sharing efforts around the world. As
part of the discussion, Jackie Faherty
(American Museum of Natural History
and Ryan Wyatt (California Academy of
Sciences and IMERSA board member)
focused on how bringing data to the
dome can help astronomy researchers
visualize their data in more robust way.

Board member Carolyn Collins Petersen (who is also
a content producer/distributor and CEO of Loch Ness
Productions (www.lochnessproductions.com)), has been
working over the past two years with the planners and
designers for the exhibits for the Shanghai Planetarium,
which opens in 2021. Carolyn has worked on seven major
exhibit projects since 2006, including this one, lending her
expertise as a writer and researcher to create astronomy
and space exploration exhibits. In addition, Carolyn spent
one Wednesday per month in 2020 as a guest science writer
on the Universe Today’s Weekly Space Hangout, sharing
information about the latest, greatest science stories of the
day. She plans to continue that tradition in 2021. At present,
Carolyn and her partner Mark are working on making more
of their LNP content available in flat screen for classroom
use via their FULLDOME OnDemand streaming service.

Ryan Wyatt and Jackie Faherty participated in a panel discussion focused on how scientists can use immersive
visualization with their data for research. Courtesy Ryan Wyatt/Jena FullDome Festival.
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IMERSA and Innovation
One of the most fascinating topics
we discuss at IMERSA get-togethers are
innovations in the immersive world.
Past topics have focused on everything
from production methods for VR
and Immersive shows, to innovative
methods for content delivery and
sharing data. IMERSA Advisory
board member Ruth Coalson has
long been interested in production
of fulldome and immersive content.
She was formerly associated with NSC
Creative, and is very familiar with
the challenges of creating content.

A screenshot from the Cosmic Conversation at Morrison Planetarium’s Facebook page, January 15, 2021. It
featured IMERSA Board members Carolyn Collins Peterse and Ryan Wyatt, discussing the top stories from the
January 2021 American Astronomical Society meeting.

Before the lockdown year of 2020,
Ruth and a small team of programmers
had begun brainstorming ideas for
a virtual space that content creators
could use in place of actually trying to
get into a physical dome to test renders
and work on their content. The result
is a program called “Festoon.” It took 15
months to develop the program, and
it was released during a time when no
one could access their venues in person
anyway. It uses VR or a PC desktop to
reduce or eliminate the need for the
dome during production, testing, and
content review. More information
is available at festoonsoftware.
com and Ruth can be contacted
at ruth@festoonsoftware.com.

IMERSA in 2021
This year, IMERSA is planning
a series of virtual events focused
tightly on the immersive content we
A screenshot of the Festoon software for show production. IMERSA Advisory Board member Ruth Coalson is part
all
use and love. We had plans for an
of this project. Courtesy: Ruth Coalson and the Festoon team.
in-person meetup in Montreal, but the
This offers access to shows to planetarium educators whose
uncertainties around the COVID-19 pandemic have made
domes remain closed during the ongoing pandemic.
it necessary to delay this event until 2020. So, it looks as if
virtual meetings will continue for some time. For example,
Online presentations have become the “go to” outreach
in April 2021, we will be hosting presentations about
methods for many planetarium facilities and content
production and dome preview tools in the age of COVID.
providers, including the California Academy of Sciences.
We’ll follow that up with a June meeting that focuses on
Board member Ryan Wyatt, the Academy’s Senior Director
inclusive immersive media and the diversity of producers
of Morrison Planetarium and Science Visualization, leads
and others who are involved with content creation.
a team that offers four weekly online programs (aimed at
a variety of audiences, from pre-schoolers to astronomy
aficionados) via Facebook Live. Ryan shares hosting duties
for a Friday program called “Cosmic Conversations,”
which features astronomy experts talking about cuttingedge research and visualization. If you search for Morrison
Planetarium on Facebook, you can find an archive of all these
programs at www.facebook.com/morrisonplanetarium —
and of course, you can join one of the weekly live streams (at
least until Morrison Planetarium reopens to the public).

In 2021, we also plan to unveil a new membership
structure as IMERSA moves into its second decade of
existence as a center of the immersive conversation. We are
still working out detail, but will outline it at our website at
IMERSA.org. Our site also will include information about
our upcoming virtual mini-summits and other events of
interest to the immersive community. We invite everyone
to join us in moving forward into the coming months
boldly and confidently, no matter what it is we face.
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SEEKING WHAT WORKS
The IPS Education Committee
PANDEMIC EMERGENCY:
A CHALLENGE FOR THE
ITALIAN PLANETARIUMS
As a consequence of protracted
restrictions due to the COVID-19 crisis
which has forced schools to resort to
online lessons, PLANit (Association of
Italian Planetariums), has opened a
page on its website where it publishes
all proposals put forward by Italian
planetariums to overcome the teaching/
learning difficulties encountered by
both teachers and students. There
are about one hundred Italian
planetariums, but most are small and
do not have sufficient staff to participate
in online activities, while some of the
medium-large or large ones are able to
do so. At the following link you can find
all the initiatives that the Association
has received, of which a descriptive
summary is provided in this article:
http://www.planetari.org/it/
index.php?option=com_content&v
iew=article&id=242&Itemid=709

The Amelia (Terni
Province) Planetarium
The Amelia (Terni Province)
Planetarium, despite the lock-down, has
not given up looking at the sky! Thus it
has tried to respond to schools’ requests
by focusing on multidisciplinary and
practical training through online
laboratory lessons. Starting from
October 2020, the planetarium has

acquired two new tools for teaching
and dissemination. The first is an
all-sky camera: a sort of web-cam with
a fish-eye lens which records the sky 24
hours a day (1). The camera transmits
real-time photos of the sky above the
convent where the planetarium is
situated, providing meteorological
data for those who love observations
with telescopes. But this all-sky cam
has other potentials: the recorded
videos are processed in real time by
software which can recognize the
images in which a meteorite or a fireball
appear. For this reason the system
is part of the national INAF network
(National Institute of Astrophysics)
for monitoring racing cars, named
PRISMA (www.prisma.inaf.it). By
comparing data obtained from the
various centres scattered throughout
the country, PRISMA aims to determine
the trajectories of racing cars and to
circumscribe the area of possible impact
of fragments that may have survived
without crumbling when crossing the
Earth’s atmosphere. We can say that the
Amelia Planetarium now helps to hunt
for “shooting stars” and meteorites! The
second recently installed instrument
is a Davis Vantage Pro 2 weather
station (2), which every 15 seconds
provides real-time updated data on:
• Temperature: current,
maximum, minimum and
internal (in the convent attic).

• Wind: current speed and
maximum gust, direction.
• Atmospheric pressure:
minimum, maximum, trend.
• Position of the sun.
• Rain: current, daily, rate of fall.
• Moon phase.
All data can be displayed as
instantaneous values, or graphed
with a time scale selected by the
user. The weather station also
provides useful information for
planning observation activities with
telescopes more accurately and is
at the service of Planetarium users.
Both tools are easily accessible
using the appropriate widget at
ww.planetariodiamelia.org.

The Planetario Infinito
The Planetario Infinito in Turin has
expanded its teaching syllabus for
the 2020/21 school year to include
a series of activities on Online
Educational, so as to continue and
integrate learning through new
methodologies which have become
necessary due to the COVID crisis.
Students and teacher can connect
both from home and from the
classroom with IWB or PC with webcam
and microphone, tested before the
activity. The Internet connection must
guarantee at least 5 Mbps in Download
and 1 Mbps in Upload, Latency less

than 50 ms. Any other materials,
tools, and IT equipment are detailed
in the various proposals, which can
be distance teaching activities or
Planetarium shows. Some initiatives
are free, others for a fee and their
details are published on the website.
All activities are distance-conducted
by Infini.to educators, including the
sky shows, produced for distance
education using the Planetarium.
Customized Activities are also carried
out on request, planned together with
teachers in one or more meetings.

The Ravenna Planetarium
The Ravenna Planetarium (3)
in a school year full of unknowns
and limitations has also tried to
meet new challenges and exploit
opportunities while maintaining
its purpose, that is to explain and
apply the experimental method,
starting from observation of the Sky.
It has reformulated its educational
activities which are normally carried
out in the Planetarium, and has
adopted an online approach. A
path has been developed consisting
of three distinct modules,
differentiated for each school level.
EDUCATIONAL WORKSHOPS, single
online meetings divided into two
phases. An initial online observation
phase uses the digital planetarium
Stellarium to observe individual
celestial phenomena whih are explored
later, and to reconstruct the lines of
the starry sky. A second laboratory
phase follows, in which students and
teachers apply the expert’s instructions
for the activities they have chosen
(design of star maps, construction of
small instruments, etc.). A final phase
is planned in the dome, when it will be
possible to return to face-to-face work.
ARTICULATED PATHS, intended
for elementary and middle
school students, designed
around different themes and
consisting of several phases:
• Preliminary phase of teacher
training conducted by an expert;
• First workshop;

An all-sky camera that records the sky 24-hours a day. Credit: Amelia Planetarium.

Davis Vantage Pro weather station that provides real-time updates every 15 minutes.
Credit: Amelia Planetarium.
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• Research path that teachers and
the class conduct independently;

The Ravenna Planetarium. Credit: Ravenna Planetarium.

• Concluding workshop,
where an overview of the
various topics is created.
In addition to the final intervention,
it is possible to carry out a telescope
observation of the Sky, made
through digital live or remote
footage through the observatory.

700th Anniversary of the
death of Dante Aligheri
On the seven hundredth anniversary
of the death of Dante Alighieri, who
lived in Ravenna from 1318 to 1321,
where he died during the night
between 13th and 14th September, the
Planetarium thought of creating an
educational module which could also
be adapted for an online version to
bring elementary and middle school
children closer to Dante’s work through
presentations on various themes,
such as “The Observation of the Sky
of Time”, “Mythology and Philosophy
from the Ancient Greeks to the Middle
Ages”. Two-phase videoconferences
are planned for high schools: 1) an
observation phase through the digital
planetarium Stellarium to recognize
the main constellations of the period;
2) deepening of a theme of individual
choice (for example, The Middle Ages
and the Art of Astronomy; Dante
Alighieri and the Universe of the Divine
Comedy) via videoconference which
will remain available to students and
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teachers as educational material, with
relative bibliographical references.

Planetarium of Reggio Calabria
The impact of the Italian state school
system’s digital revolution caused by
COVID-19 was unimaginable, but the
crisis has given a decisive impetus to
the development of the technological
knowledge that increasingly plays a
fundamental role in the world of work
and education today. The pandemic
has imposed distance learning, and
this has upset traditional teaching and
learning approaches but has at least
guaranteed educational continuity
for students. Distance learning is a
tool that certainly cannot replace
traditional teaching but permits a
more innovative, dynamic, transverse
approach. Furthermore distance
learning is helping to improve students’
– and teachers’ - digital skills, a positive
aspect not to be underestimated.
Astronomy, more than other sciences,
lends itself to distance learning because
many activities are carried out remotely
with remote telescopes, simulators,
planetariums, and mathematical
models that process data collected
from space. The use of “Moodle”type platforms allows teachers to set
exercises and interactive tests and
allows students to self-evaluate.
(Continued on pg. 42)
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StarLight, a handy
planetarium (Perugia).

The Torrel del Sol Planetarium. Credit: Torre del Sole Planetarium.

The Planetarium already has this type of platform
created to prepare students for the various phases of the
Astronomy Olympics. Mathematics, Physics, Astronomy,
Astrophysics and Cosmology glossaries are about to be
added, along with examples of exercises and interactive
tests with interdisciplinary contents. In the first half of
2020, the Planetarium had already implemented distance
learning with excellent results in preparation for the Italian
Astronomy Olympics. In the months to come it is also
preparing to carry out the PCTOs, again via video link. The
students who were preparing for the Olympics followed
video lessons three times a week. During the lessons they
were divided into Junior1, Junior2 and Senior categories,
and worked on exercises in elementary astronomy and
cosmology. The Planetarium has organized preparation
courses for all stages of the competition from regional to
international. As regards remote development of PCTOs,
students will participate in conferences and lessons
through the digital Planetarium and viewing through the
telescope connected remotely. The great possibilities of
the new IT tools allow entire classes to take part in the
lessons at the Planetarium via their home computer.
The Planetarium experts, connected via camera and
microphone, share the screen on which they work to
operate the digital Planetarium, thus enabling children
to participate in how to use the digital planetarium and
how to prepare and carry out a lesson. Some evening
meetings also include connection with a remote telescope:
children are instructed in the operation of the telescope
and the use of techniques and various programs of
acquisition and processing of astronomical images.

Between November
and December 2020
Starlight organized a
cycle of three lessons for
high school students,
held by Dr. Gloria
Andreuzzi, researcher of
the TNG (National Galileo
Telescope) at the Roque
del Los Muchachos in
La Palma in the Canary
Islands. The lessons lasted
one hour, divided into
45 minutes of lectures
and 15 of interaction
with students with the
following topics as their
theme: Astronomy and
the Electromagnetic
Spectrum; the Doppler
Effect and Exoplanets;
the Roque del Los
Muchachos and the
Galileo National Telescope. During the first six months of 2021
the cycle will be repeated for students in a different school.

The Torre del Sole Planetarium
The Torre del Sole Planetarium in Brembate (Bergamo
Province) (4) To integrate schools’ educational activities,
the planetarium offers remote interventions carried
out by its operators to learn about and deepen various
topics relating to astronomical sciences. The service is
carried out using the Google MEET platform, unless
otherwise agreed. The class receives a link to use on
the agreed day and time. The program includes:
• VARIOUS CONFERENCES (duration: about 1h 30m
for a fee) to deepen some astronomical themes
with the help of the most up-to-date images.
• HELIOPHYSICAL LABORATORY: OBSERVATION OF
THE SUN (duration: about 2 hours for a fee) to learn
about our star, observe the phenomena that develop on
its surface, and understand the mechanisms by which
the energy emitted warms and illuminates our planet.
• ASTRONOMY COURSE (three meetings of about 1h
30m each for a fee) which, starting from the Earth,
leads to the discovery of the bodies of the Solar
System and beyond, to the ends of the universe.
• THE SKY IN A ROOM: THE VIRTUAL PLANETARIUM
(duration: about 1h 30m for a fee) is based on the use
of a computer simulation program that is one of the
most modern and complete tools for astronomical
dissemination, with infinite educational resources
using the latest media and digital technology.
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WORLD CLASS
PROJECTION DOME SCREENS
F O R PL A N E TA R I U MS
UNIQUE QUALITY FROM CONCEPT TO EXECUTION
Pro+ the perforated aluminium screen series by Endurescreens
provides the most advanced seam matching technology available today.
Contact us:
For general inquiries: office@endurescreens.com
For sales-related matters: l.yin@endurescreens.com

www.endurescreens.com
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Mark Percy

UNDER THE CLASSDOME
A Deep Dive with Geoff Holt
In our last episode of “Under the
ClassDome”, we heard about how
several of our cadre members have
adapted their instruction for the
pandemic. This time, we will take a
deep dive into the work of Geoff Holt.
I have known Geoff for years and look
up to him as a very thoughtful and
professional leader in our community.
He shared a set of videos that he
made with me. After watching his
work, I asked him to answer some
questions to help us understand what
he went through to stay involved
and relevant even though kids can’t
come to his planetarium. I hope
his answers will provide you with
some insight and guidance as well.

Above: Introduction to Holt’s videos.
Left: Holt set up for video recording.

····· ····· ····· ····· ·· ·· · · ·· ·· ·· ·· · · ·· ··

Interview Questions for Geoff Holt
Please tell us about your role
and responsibilities, both in
and out of the planetarium.
A: I run the planetarium for the
Madison Metropolitan School
District. The planetarium is located
in one of the high schools, and
serves our school district, other
local school districts and the
general public as well. We have
an observatory outside the city
with a 14 inch (35 cm) Schmidt–
Cassegrain telescope permanently
mounted. We also run a telescope
loan program with eight telescopes.
After everything shut down in March,
what was the response of your school
district to restart learning? How
did you fit in at the various stages
through last spring and fall?
A: Our district took some time to
train teachers to facilitate virtual
learning, and then the district went
to fully virtual learning for all grade
levels. Without a formal plan for
my work, I responded to teachers
who asked for help tracking down
or creating resources to substitute
trips to the planetarium or classroom
activities. I also conducted virtual
public planetarium programs.

Williamsville Space Lab
Planetarium
Williamsville, NY., 14221
USA
mpercy@williamsvillek12.org

You created a set of “asynchronous”
video lessons. Who were these for
and what topics were discussed? Are
these the same objectives that you were
teaching about before the pandemic
shutdown? (If different, why?)
A: My first major project was to
create a set of videos to support a
9th-grade (~14 years old) curriculum
on the subject of the seasons.
Normally, these 9th-graders come to
the planetarium for two 50-minute
labs, with a few days in between for
the teachers and students to unpack
the observations in the classroom.
In the first visit, we begin by
addressing the misconception that
changes in distance between the Earth
and Sun cause the change in seasons.
We do this by presenting photos
taken of the Sun on January 1st and
July 4th. They see that the Sun looks
larger in January and we let them
wrestle with the fact that it is because
we are closer, yet we have our coldest
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temperatures at the same time. Then,
we make observations of the path of
the Sun for each equinox and solstice,
and seasonal constellations as seen
from Madison, Wisconsin, USA (43°N)
— noting changes in the amount of
daylight, altitude of the Sun, and
constellations that are opposite
the Sun.
In the second visit, we review
the seasonal changes in the path of
the Sun, and then we observe the
path of the Sun at each equinox and
solstice as seen from Prudhoe Bay,
Alaska, USA (70°N), and Christchurch,
New Zealand (43°S). Then we ask
them how this provides further
evidence that distance isn’t the cause
of the change in seasons, and ask
them to explain the elements that
do cause the change of seasons.
I created a series of thirteen
videos to support the teachers in
this “seasons” unit and to replace
those visits to the planetarium. The
teachers asked for the videos to be
online but “unlisted” on YouTube
so that they could assign each video
individually so that they could discuss
them in between. The teachers
shared that they felt that the videos
were an excellent replacement for
March 2021

the planetarium visits, but not as
effective as being under the dome.
In the fall, I created a series of
videos to support a 5th-grade (~10
years old) curriculum we use in the
district called “Amplify: Patterns
of Earth and Sky.” It’s an excellent
curriculum that supports the content
and science practices of the Next
Generation Science Standards very
well — at least when they are in the
classroom. The curriculum teaches
the concept of creating scientific
models to test their ideas, and many
of those models can’t be recreated
by a teacher in their living room,
and they certainly don’t have time
to create the model elsewhere
and create a video exploring the
model. The teachers were so busy
and overwhelmed that they didn’t
even have time to meet with me to
discuss their needs! They just said
that they would appreciate it if I
could look ahead in the curriculum
and create videos for things that I
felt they wouldn’t be able to do at
home, and they said that they would
appreciate anything I created.
In the end, I had created twelve
videos for them. The teachers used
them as part of their virtual lessons,
with discussions related to the videos.
The feedback from the teachers was
overwhelmingly positive, and they
were very appreciative. They finished
their unit in late fall and early winter
and I’ve been conducting virtual
synchronous programs over Zoom
with them to replace their normal
trip to the planetarium. Some of the
videos will probably still be helpful
for these 5th-grade teachers even
when they go back to the classroom.
And one long term benefit for me
is that I had to dive deeper into
this curriculum than I have before,
so I am now better prepared to
create valuable experiences for
them when they come to the
planetarium as part of their unit.
What technology did you have on
hand last spring (both hardware and
software) and how did you adapt them
to use in the new virtual environment?
A: I was able to bring my Digistar
workstation home, which allowed me

Holt’s workstation.

to in some cases use the same scripts
and programs that I would normally
use with the school groups in the
planetarium. This has proved to be
helpful not only for making videos,
but also for the virtual synchronous
programs I am currently conducting.
I also had my personal iMac at home
which I used for video editing using
programs like iMovie and DaVinci
Resolve, and recording screen
capture videos of programs like
Stellarium using Apple’s Quicktime.
I also had my iPhone and iPad as
cameras for shooting the videos — no
special cameras! Until I had bought
an adapter to mount my phone
on a full-sized tripod I was using
rubber bands and tape to attach
my Joby GorillaPod to the tripod.
As time progressed, what was the
most important resource that you
were able to add to your tool kit?
A: That’s hard to choose, because
I was able to add many pieces of
equipment that helped, but probably
one of the most helpful was a lavalier
wireless mic system that I could plug
into my iPhone or iPad. In one of my
earlier videos, I had to almost shout
to be heard two meters from my
phone due to traffic and construction
noises in the background.
Where did you film your videos
and why? What obstacles did you
encounter in that respect? Did
you find a way to include some
interesting and diverse settings?
A: The location of the video shoot
depended on the content. I shot a
couple of videos for the Patterns of
Earth and Sky series from a local
county park where we could see
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pretty far off into the distance which
helped us to discuss the fact that
we live on a planet, and to consider
the shape of the Earth. Some videos
I had to shoot in one of the gyms
in the high school my planetarium
is located in because I needed to
create a large model. Several videos
were shot in the planetarium either
because I needed to use the large
green screen I set up in there, or
because I needed it to be very dark.
One obstacle I experienced was
people walking through the scene, so
I learned to use spaces that were less
likely to have people pass through.
Another obstacle took place while
I was setting up to record in a field
in a county park. All of a sudden I
saw a county truck driving through
the field toward me! He thought I
was carrying hunting equipment.

Holt set up at school.

Did you have trouble getting into
school to use the gym? (At first,
it was like getting into a secured
military facility for me to get
access to my school building!)
A: Yes, it was difficult at first. The
administrators had a schedule, and
you could sign up for a time to come
in and pick up things you will need
to use to do your work at home.
And then that was it. You couldn’t
come back without permission from
the principal. At that point in the
spring, nobody was allowed to do
work at school except for essential
staff like custodians. But by the fall,
restrictions had changed so that we
could work from school as long as
we wore masks and were physically
distancing ourselves from others.
So with a small number of staff in
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Another video discusses lunar surface
features and how to use binoculars
to view them. Is this something you
did before? If so, what did you have
to do to adapt it for virtual learning?

Above: Holt explaining content for his videos.
Left: Holt set up for in the gym for recording.

the building in the fall, it was fairly
easy to get access to the gym.
Please tell us about the support
you received from the planetarium
community? What was particularly
useful and/or effective?
A: The support I received from the
planetarium community was amazing!
The Dome Dialogues e-Conferences
taught me a wide array of skills and
techniques for streaming and recording
content. The Digistar webinars and
cloud library provided great support
for my work with the Digistar 6
system I brought home. The virtual
conferences hosted by IPS and the Great
Lakes Planetarium Association were
great too. And the Dome Dialogues
Virtual Hospitality Suite sessions really
helped me to stay sane while I was
starving for personal interactions.
As you created the videos, how did you
decide to break up the material? How
was it different from what you had
been doing before the pandemic? What
feedback and advice did you receive
from the teachers with whom you work?
A: My videos were informal and not
scripted, so the length of some of
the videos was dictated by how long
I felt I could go without messing up.

Some of the decisions were based
on the content and what I wanted
to cover before I would expect the
teachers to want to discuss the subject
with their students. I really didn’t
get any feedback that caused me to
change what I was doing. Teachers
just appreciated having the content.
One of your videos is about modeling
the shape of the Earth - flat vs round.
You used a globe and a flat map and
discussed day and night. To show
that day and night happened at
different times, you used WorldCams
TV to show live web streams from
different locations and whether it
was day or night. Was this something
you did before the pandemic? Will
you use this method once the kids
are back under your dome?
A: The live web streams are normally
used by the teachers in their
classrooms as part of the Patterns
of Earth and Sky curriculum. The
globe and map portion I added to
fill in what I thought was a gap in the
curriculum, so I tied them together
to save time for the teachers. If
teachers are going to continue to use
that video when they are back in the
classroom, I think I’d like to rerecord
it, because it was before I had my
wireless mic system. But I’m not
sure if I’ll use it in the planetarium.
Our time is so precious together
under the dome: I think I’d rather
have them use it in the classroom.
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A: The Observing the Moon in
Binoculars video was something
that I’ve been wanting to do for a
long time. The other articles and
videos I’ve seen on the subject aren’t
made for beginners, and often
expect people to detect very difficult
features. I’ve also found the Jack and
Jill nursery rhyme to be an effective
way for people to identify features,
and I haven’t found a source that
covers that very well. So I created
the video and posted it publicly in
time to support the International
Observe the Moon Night at the end
of September. I included it in the
5th-graders’ playlist in case the
teachers wanted to encourage the
students to do some observing on
their own. I also wanted to be able
to recommend it to our 2nd-graders
who do Moon observation units.
Your video about the distances
to stars uses a change in camera
angle to illustrate the “line of sight”
phenomenon. What did you do before
the pandemic for this topic and will
your experience with making and using
the video change your approach under
the dome when the kids are back?
A: That video was to replace and
enhance an activity the teacher
would normally be doing with their
students in the classroom. It involves
creating a model of the Great Square
of Pegasus in which the students
would normally be measuring the
scaled distances and holding the
“stars” in place. In the future, teachers
will be doing this activity with their
students again in the classroom, but
I’d like to create a flight in Digistar
to show them the Great Square from
different angles in the planetarium.
The lesson about the distance to the
sun and then to Sirius uses a green
screen. You take a virtual trip to Italy
to show how much farther Sirius is.
Again, what did you do before and do
you think you will incorporate this
method for live in-person instruction?
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these lessons? Once again, do you see
incorporating elements of this method
in your lessons back under the dome?

A: This video replaces an activity the
5th-grade teachers would normally
be doing with their students. But
I’m curious to find out how many
teachers actually do this. The model
is too big to do in a classroom.
Perhaps they will use this video
in the future if weather doesn’t
permit them to set this up outside.
Several videos give suggestions for
“try it at home” activities. Have
you been able to gauge the level
of participation for these?
A: I’ve only received one comment
from a family who already come to
the planetarium on a regular basis.
Your 9th grade lessons are generally
shorter than the lessons for the 5th
graders. For example, your seasons
demonstrations are separate short videos
showing the sun’s path at different
dates and then from different locations.
What was your thinking as you designed

A: Haha. Those 9th-grade videos
were the first videos I created, and
I didn’t have much time to prepare.
So their length was mostly limited by
my own abilities to create the videos!
Plus, the 5th-grade videos would be
played by the teachers over Zoom
with their students, so they can pause
and discuss at any point. We won’t be
using these videos under the dome,
but we do stop after each step in the
sequence to discuss our observations
— much like the short videos. But I’m
guessing that teachers will use the
videos in the future for students who
miss the visits to the planetarium.
What have you learned about yourself
as a teacher through all of this work?
A: That’s easy. I’ve learned that I really
hunger for and thrive on real time

interactions with the people I teach. I
don’t think I’ll become a “YouTuber”
long term. The time I spent creating
videos before I could do synchronous
remote teaching was a hard and
lonely time for me. I enjoyed creating
some of the videos that I could take
more time to do well. However, the
joy and satisfaction I felt for creating
an entire series of videos matches
what I get from only one hour of
virtual synchronous instruction —
to say nothing of when we can be
together again under the dome!
····· ····· ····· ····· ····· ····· ····· ·····

I couldn’t agree more with Geoff. I
also hunger for real interactions
with my students. However, we’re
making the best of it and learning
a lot of new things along the way. I
can’t wait to write that article about
“how my teaching has changed
now that we are back to normal”...
whenever that day comes.
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INTERNATIONAL NEWS

DK 6630
Rødding, Jels, Denmark
lpsd@jels.dk

Dear fellow planetarians...
All around the World many
planetariums are still shutdown or only
partly open with a limited number
guests and our community is facing a
lot of problems due the effect of the
coronavirus pandemic. Yet, at the
same time we see many institutions
finding ways to communicate science
online, developing new concepts of
events and producing new shows as
well. This is reassuring for the future.
For this section I’m indebted
to contributions from Jin Zhu,
Andrew Kerr, John Hare, Ignacio
Castro, Bart Benjamin, Amie
Gallagher, Loris Ramponi, Alexis
Delivorias, and Zinaida Sitkova.

Dalian Youth Palace, Beijing Haidian
Science and Technology Museum
and others. 20 planetariums and
the Education Association organized
related activities through WeChat
official accounts, Weibo, websites,
Tic Tok, Kuaishou and other online
platforms. According to incomplete
statistics, the number of views of
online activities reached 145,000.
CPS organized on-line science
popularization activities from 19-26
April, the International Dark Night
Week, and on 22 April, 50 years of Earth
Day. Around 10 venues participated, and
the audience reached tens of thousands.

CHINESE PLANETARIUM SOCIETY
In 2020, the Chinese Planetarium
Society has completed a
reorganization and the new director
is Dr. Xiaofeng Wang, the new
Director of Beijing Planetarium.
Due to the outbreak of the COVID19 in 2020, the planetariums of
China closed from the end of January
to the end of April. CPS called on
many planetariums and museums to
organize various online activities.
On March 8, the International
Day of Planetarium, CPS organized
online astronomy science public
activities. The event included
Beijing Planetarium, Hefei Science
and Technology Museum, Gansu
Science and Technology Museum,
Guangxi Science and Technology
Museum, Guangxi Youth Science and
Technology Center, Ningxia Science
and Technology Museum, Jilin Science
and Technology Museum, Tianjin
Science and Technology Museum
in cooperation with Tianjin Youth
Science and Technology Center, Tianjin
Astronomical Society, Tianjin Youth
Science and Technology Education
Association and Tianjin Radio Station,
Jinchang Science and Technology
Museum, Qingdao Observatory,
Shanghai Astronomical Museum, Purple
Mountain Observatory Science Base,

advance, and the number of tickets
sold were 50% of the full capacity.
In June, CPS organized online solar
eclipse observation and science lectures.
The special celestial phenomenon of
the annular eclipse, that occurred on
21 June reached 0.997. The annular
phase passed through central Tibet,
central Sichuan, northern Guizhou,
central Hunan, southern Fujian, and
central Taiwan. The partial phase was
visible in other regions of the country.
A total of more than 20 organizations
including Beijing Planetarium, Tibet
Ali Dark Night Park, and Chinese
Academy of Sciences had overcome
difficulties and carried out activities
such as popular science propaganda,
online lectures, online live broadcasts,
and photographic records.

CPS: Tianjin Science and Technology Museum
organized a seminar on astronomical knowledge
for webcast.

During the International Museum
Day, IMD2020, the Beijing Planetarium
released three videos on WeChat with
the title Planetariums for Equality: Diversity
and Inclusion by Ms. Xia Guo. Her speech
was well received by planetariums
and was shared on social media.

From June to July, many planetariums
and universal theaters in China were
gradually opening up. Audiences
needed to book tickets online in
advance, and the number of tickets
sold were only 75% of all seats.
Dr. Jin Zhu and Ms. Xia Guo
participated the IPS 2020 Virtual
Conference, and Dr. Qing Lin
made an online report on 5 August,
titled Make a new style Astronomy
Museum - Introduction of the
upcoming Shanghai Planetarium.
On September 23, the 2020
Working Conference of the Chinese
Planetarium Society was successfully
held in Changzhou, Jiangsu Province.
More than 30 representatives from
22 organizations including Beijing
Planetarium, Shanghai Science and
Technology Museum, Hefei Science and
Technology Museum, Tianjin Science
and Technology Museum and Guangxi
Science and Technology Museum
attended the conference. During the
conference, the Shanghai Science
and Technology Museum reported on
the construction and opening plan
of the Shanghai Planetarium, as well
as related preparation experiences.
Hefei Science and Technology
Museum introduced its new museum
and the planetarium construction
preparation plan, and discussed with
the participants the innovations made
in the preparation process, and the
difficulties encountered. The meeting
also summarized the work of the
CPS since 2019, and the participants
reported and exchanged on the work
of each unit, especially the content
and experiences of conducting
astronomical scientific research
during the COVID-19 lockdown.

PACIFIC PLANETARIUM
ASSOCIATION

CPS: Ms.Xia Guo recorded videos of her speeches of
International Museum Day.

In May, many planetariums
opened successively. Audiences
needed to reserve tickets online in
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CPS: Beijing Planetarium sent many people to live
broadcast the Solar Eclipse online Dr. Jin Zhu is seen
in the middle. The shadow of the solar eclipse. Tianjin
Science and Technology Museum organized solar
eclipse observation.
March 2021

The free, introductory college
textbook, Astronomy, from the nonprofit
OpenStax Project at Rice University, now
has over 1,050 adopters. Some 400,000
students have used the book, and the
publisher estimates that it so far saved
astronomy students over $39 million
in textbook costs nationwide. The
senior authors are Andrew Fraknoi,
David Morrison, and Sidney Wolff, but

over 20 other astronomers have helped
with writing and updating its chapters.
You can see or download the book at:
openstax.org/details/astronomy. An
Open Education Resources Hub has
been set up to go with the book. There
are over 30 free ancillary materials
on deposit at: www.oercommons.org/
groups/openstax-astronomy/1283.
An updated topical guide to science
fiction stories with reasonable
astronomy in them is now available
free of charge. The guide lists stories
you can recommend to students,
colleagues, or audiences, for pleasure
or extra credit, a good number of
them available on the web. See what
stories illuminate black holes or help
Mars come alive at: bit.ly/astroscifi.

such, we’ve “bought time” to wait and
see if we can still meet. I am hopeful
by this spring to know one way or
another. The worst that will happen is
that we will postpone the event until
2023 if we cannot gather. I know it is
hard on everyone because you need to
make plans. I will say this. Go ahead and
make your hotel reservations now. You
can cancel them if you need. Check the
hotel’s website to make sure of their
policy at that time. The conference hotel
is the four-star Marriott MeadowView
Conference Center and Resort. It is the
best hotel in all of East Tennessee and
is the closest to Bays Mountain! See:
www.marriott.com/events/start.
mi?id=1595526691128&key=GRP
for details.”

SOUTHEASTERN PLANETARIUM
ASSOCIATION
Bays Mountain Planetarium in
Kingsport (East Tennessee) is still
hard at work on the SEPA/MAPS/
WAC 2021 planetarium conference
set for late June. The conference
coordinator is Adam Thanz, Bays
Mountain’s planetarium director.
Here’s a personal report from him:
“Greetings Fellow Planetarians!
Bays Mountain Planetarium is proud
to host the annual conference for
SEPA, MAPS, GPPA, PPA, RMPA, &
SWAP. We are also happy to welcome
any other professional planetarian
including members of GLPA or
anywhere else in the world. The official
conference dates are 22-26 June.
Like all of you, we are in a perpetual
holding pattern waiting to see if we
can land safely and proceed with this
summer’s planetarium conference. The
tricky bit is if we can hold the event
safely. As I write this at the end of 2020
(sounds good, doesn’t it?) the vaccines
for the COVID-19 virus are just being
administered to health professionals
and those in elderly healthcare in the
US. What is not known at this time is
how fast will the vaccines be distributed
and to what point will it be safe for us
to gather in close proximity. I’ve been
working on this conference since the
summer of 2018 and most of the details
have been complete for a while. As
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SEPA: Logo of the 2021 joint conference.

Conference details will be posted
on SEPA’s website. Important parts
of the event are two day-long
workshops: Monday, 21 June will hold
the workshop entitled Astronomy
Teaching Boot Camp. It will be led by
the well-known astronomy educator
Tim Slater. Tuesday, 22 June will hold
an additional day-long Mini-LIPS
workshop with Karrie Berglund and
end prior to the start of the official
conference that late afternoon.
Both have limited occupancy. The
weekend prior to the conference, the
IPS Council will be meeting, too.
If you want to provide a workshop
for the Friday afternoon, please
contact Adam Thanz at AdamThanz@
KingsportTN.gov. There will be a
number of meeting spaces arranged
and a maximum of 1h 45m in length.
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Of the many attractions of this
event, the Bays Mountain planetarium
is updating its Carl Zeiss ZKP-4
star projector to LED lamps and
installing the first six-channel
VELVET LED digital projection system
in the Western Hemisphere.
The event will be lots of fun and
a great way to get back together
and share. The best part of being
a planetarian is that you’re part of
a global, yet small, community of
fellow misfits. During the winter
the organizers have worked with
MeadowView to adjust all of the
meeting spaces to accommodate
a larger group, and are now
expecting up to 300 to attend.
They hope to see you in June!
For further information
regarding SEPA please visit the
website sepadomes.org or contact
IPS representative John Hare
(johnhare@earthlink.net).

ASSOCIATION OF MEXICAN
PLANETARIUMS
Most planetariums throughout
Mexico as you know have remained
closed, since March 2020 due to
COVID-19 virus, with very few
exceptions operating for limited
periods when conditions allowed it.
Luckily, the Orizaba Planetarium
in Orizaba, in Mexico´s southeastern
State of Veracruz, could be completed,
a project carried out by Planetarios
Digitales. It was inaugurated by
Orizaba´s mayor, Igor Roji López in mid
December during a ligth pandemia
period and its scheduled to open in
2021. Through its 4K laser projectors,
projecting high resolution images
providing an immersive environment
on its 12 meter dome and its latest
generation Digistar 6 system, for its 90

AMPAC: Projection during Pandemia, Orizaba
Planetarium. Courtesy of El Diario del Mundo,
Orizaba Veracruz.

seat audience the facility will provide
a space for research, culture and
education. It also has an observatory,
virtual reality images and workshops
space and a multi-purpose hall.

GREAT LAKES PLANETARIUM
ASSOCIATION
Illinois
Adler Planetarium in Chicago
continues to ramp up its online
offerings. WOW! Signal is their
new bi-monthly comedy series
of short vignettes explaining
astronomical phenomena. They
have also uploaded the final
batch of data into their Mapping
Historic Skies citizen science
project, which allows individuals
to search through 500 years’
worth of sky maps in the Adler’s
celestial cartography collection.
The Illinois State University
Planetarium in Normal is sharing
astronomy, general science
information, and educational
materials on its website, Facebook
page, and YouTube Channel.
Through Facebook, the planetarium
offered the 360-degree Big
Astronomy program and continues to
share related interviews and events.
The Staerkel Planetarium in
Champaign continues to serve Parkland
College students in the dome and are
providing public and school programs
online. Their James B. Kaler Science
Lecture Series has been their most
popular event so far, and they will
follow it with a special edition of
their Prairie Skies show. The staff is
designing and adapting more content
for online use. Telescope rentals
continue to be popular and they are
planning a hybrid community event
for the landing of Mars Perseverance.
The Dome Planetarium in Peoria
remains open to the public, but with
limited capacity. Some in-person
events are running, including
laser light shows. They continue to
present Big Astronomy and To Mars
and Beyond in their daily public
shows, create virtual content for
their Facebook page and direct email,
and produce a weekly newsletter.
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The Elgin School District
Planetarium continues to operate for
virtual visits only using Stellarium,
animations, and slide decks.
In early November, the Strickler
Planetarium on the campus of Olivet
Nazarene University in Bourbonnais
piloted their first virtual field trip
for 135 fourth and fifth graders at
an elementary school in the western
Chicago suburbs. The presentation
involved a virtual tour of their facility,
a live star-talk via Zoom, and an
interactive Q&A. The staff hopes to
replicate the model with other districts.
In November at the Cernan Earth
and Space Center in River Grove,
educator Wayne Foster presented
a virtual field trip hosted by the
Homer Township Public Library.
Wayne used Stellarium to show
the 30+ attendees the bright stars,
star patterns, and other objects
visible in the current night sky.

Indiana
The Brown Planetarium at Ball State
University in Muncie is only open to
in-person visits from Ball State students
for scheduled shows and class visits.
Additionally, they have hosted many
virtual visits for school and community
groups over the past few months. To
engage with the community, they
are also doing a weekly Constellation
Crew program live on Facebook,
exploring a different constellation
each week with students from the
Department of Physics and Astronomy.
The Koch Immersive Theater and
Planetarium in Evansville continues
to remain open, presenting 2-4 shows
four days a week since mid-June. The
planetarium’s “regular” visitors are
staying away, but visitors who would
not normally attend planetarium shows
have be showing up and occupying its
mostly empty theater presentations.
Science Central in Fort Wayne
have chosen the architecture/design
firm Design Collaborative to design
the center’s new planetarium. This
permanent 1,500 square foot project
will bring the only public planetarium
to the region to help educate students,
teachers, and the general public alike.
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Michigan
University of Michigan Museum
of Natural History/Planetarium in
Ann Arbor has begun testing ways to
manage visitors, which will include
campus members such as faculty and
students. In the meantime, the staff
has created clips that are being used
by several astronomy classes and are
streaming programs to area schools.

Ohio
After seven months, the Hoover-Price
Planetarium in Canton re-opened on
17 October for limited public programs.
Seating is limited to 10 guests per show.
The Ward Beecher Planetarium at
Youngstown State University is
holding socially distanced descriptive
astronomy classes in the planetarium,
using only 27 of their 146 seats. YSU is
also continuing its public outreach with
a variety of online shows, including
a live planetarium show called Keep
Looking Up. They also host shows
featuring a monthly sky almanac, easy
science experiments that people can
do at home, and discussions about the
life and times of famous scientists.
BGSU’s Planetarium in Bowling
Green is running public shows,
although attendance has been slow
and is limited to 10 people per
showing. Dale Smith is running both
of his BGSU classes in hybrid mode,
and is also host to an introductory
astronomy lab course, a welcome
course for new physics majors, and the
Physics and Astronomy Department’s
weekly graduate seminar.

Wisconsin / Minnesota
The Barlow Planetarium at
UW-Oshkosh-Fox Cities campus has
been open since mid-September, with
limited seating of just 16 per show,
face masks required, social distancing,
and online-only ticketing. In early
November, the Barlow installed
a new AVI Skylase FX system that
has given its staff an opportunity
to create their own content.
At the Gary E. Sampson
Planetarium at Wauwatosa West
High School, director Todd
DeZeeuw continues to teach

two sections of astronomy
and two sections of aerospace
engineering in a “hybrid” mode.
The Horwitz-DeRemer Planetarium
partnered with the City of Waukesha
for their own “lights out” event on
the winter solstice, featuring the
great Jupiter and Saturn conjunction.
Seven different locations throughout
the city were established as areas
where non-essential lights were
shut off to ensure clear viewing of
that rare astronomical event.
This fall, the Manfred Olson
Planetarium at UW-Milwaukee
offered 18 public programs (including
a very successful run of Under
African Skies), 17 school groups, and
11 private programs. For spring,
they will be offering The Secret
Lives of Planets and Moving to
Mars to prepare for the Mars
Perseverance rover’s landing.
In Milwaukee, the Soref
Planetarium’s recent short video
productions include Halloween
Stargazing, Flat Earth vs. Round
Earth?, Does Gravity Always Win? and The
Great Jupiter & Saturn Conjunction.

Middle Atlantic
Planetarium Society

articles. It is an interesting occasion
for people that learn English but also
from any country to know more about
Italy. Kevin Milani is the teacher of
the lesson and involves the audience
through the Zoom platform of Hibbing
Community College (Minnesota).
Professor Milani is one of the teachers
involved in the yearly initiative
Two Weeks in Italy for an American
Planetarium Operator, but after a
quarter of a century the proposal has
been postponed for a couple of years
due the spread of Coronavirus.
To know the next date of this event
write to osservatorio@serafinozani.
it. Participants will receive images and
audio recordings to improve their
knowledge of English. The materials are
available also in Italian, on demand, for
people from other countries. Each time
there will be commented on main sky
phenomena and also curious images,
about any subject, taken from the local
Italian newspaper, including English
“titles”. Italian readers – as often written
in the newspaper column of readers’
letters - don’t appreciate to see so
many foreign words on the pages but
request to be helped in the translation.
The titles are also used to create an
original collection of words that hide

The affiliation held its first virtual
MAPS Chat in December. Twenty
members gathered via Zoom for a great
social hour. The conversation covered
topics including who is open and
who may never reopen; tips on doing
virtual field trips; and which is your
favorite Star of Bethlehem program.
The organization plans to hold these
MAPS Chats every month or two.
MAPS member Thomas Wm.
Hamilton published is his most
recent book, a sci-fi novel titled Scam
Artists of the Galaxy. This is Tom’s
11th book, for more information
visit: sbpra.com/ThomasWmHamilton/

Italian Association of Planetaria
Too many English words in the
Italian newspaper? No problem!
Each monthly meeting online of Not
only stars...in inglese! includes English
words, meaning and pronunciation,
taken from the headlines of newspaper
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IAP: List of “astronomical words” used for Not Only
Stars... in Inglese! Courtesy of Kevin Milani.
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an astronomical meaning. For example,
the photo below contains a list of words,
that can be easily explained. The first
part of the list introduces the topics
of the twilight, then begins the list of
the main Solar System objects, like the
planets. Obviously, the ”red planet” is
Mars, but instead the word “four” are
related with the main Jupiter satellites.
Other numbers, like 6000, 88 or 12,
are in relation with the stars visible
for the naked eye, the complete list of
constellations and the twelve sections
of the Zodiac (or 13 for astronomical
maps). Each month new words will be
connected in this original way or to
practice English, if they are cut from the
titles contaminated by foreign words.
The Italian Planetariums Association
(Planit) organizes an online course
for teachers dedicated to the PRISMA
network, which deals with monitoring
of meteoroids with automatic systems.
The equipment is installed in various
locations throughout the Italian
territory including schools. These
are the main topics of the course:
Introduction to asteroids, meteors,
meteorites in the context of the PRISMA
network; Educational activities for
schools; Photometry of fireballs and
analysis of light curves; Astrometry:
the principle of triangulation; Findings
of meteorites, meteorite classes and
“Create your crater” educational
workshop. The course has been
recognized by the Ministry of Education,
University and Research. Planit
(segreteria@planetari.org) is based in

Lumezzane, in the province that boasts
the fall of the largest Italian meteorite.
In the plain of Brescia, in Alfianello,
a meteorite weighing 228 kg fell in
1883. Its fragments are exhibited in
numerous museums around the world.

Max Planck Gesellschaft and Max-BornGymnasium Neckargemünd for
Germany; and Bruxelles Planetarium
part of the Royal Observatory of
Belgium and Via2 Upper Secondary
School, Tienen for Belgium.

The Italian Planetarium Association
has doubled its competitions. In 2021
two different calls came out. The
first is the usual PLANit award, open
to all, intended for the creation of a
video for planetariums, which will
then be available free of charge to
members. The winner of the PLANit
2020 award was Nicola Bonomo
with the video The Little Prince.

These pairs will work together
to provide tests and new and
original educational material for
teaching Astronomy in Schools and
Planetaria, showing and supporting
the effectiveness of the cooperation
between planetaria and schools for
a correct educational approach in
astronomy. The ninth partner in the
project will be The Catholic University
in Leuven, Belgium, which will
have the main educational research
responsibility. Amongst the main goals
of the 3-years project: assembling
educational activities available and
implementable Europewide, proving
the effectiveness of the planetarium
environment for school education.
Several teachers and students in the
four partner countries will be involved
during dissemination and divulgation
activities and events, and more science
center and planetaria will be included
in the project and in its follow-up.

The second prize, reserved for
Planit members, is linked precisely
to the situation of the pandemia we
are experiencing, and which has
forced many to invent initiatives to
be carried out online. In this case
the affiliation wants to reward those
who have distinguished themselves
for originality and creativity in this
anomalous situation. This new award
is devoted to Lara Albanese, who was
one of the founding members of PLANit
and who unfortunately left us last
November. The calls are published on
the Facebook page (www.facebook.
com/Ass AssociazionePlanit) and on
the website (www.planetari.org).
The deadline for both is 31 March.
A challenging astronomy education
project has just been launched after
a proposal coming the Planetario
di Modena and Liceo Scientifico
“Tassoni”, Modena: The Project TASTE,
Teaching ASTronomy at
Educational level, granted by the
Erasmus+ Italian National Agency.

IAP: The first meteorite detected thanks to the Prisma
All-Sky Camera.. Courtesy of Prisma Network.

With the highest budget amongst
Strategic Partnerships for Innovation
projects submitted in 2020, the project
has just started. The partnership
structure sounds original and
interesting: for any partner country,
an upper secondary school and a
planetarium/science center have been
paired: Planetario di Modena and
Liceo Scientifico “Tassoni” for Italy;
NOESIS Science Centrum and First
Experimental Junior High School
Thessaloniki for Greece; Haus der
Astronomie, Heidelberg, part of the
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EUROPEAN/MEDITERRANEAN
PLANETARIUM ASSOCIATION
Greece
The New Digital Planetarium of
the Eugenides Foundation in Athens,
unfortunately remains closed and
communicates with the public through
its webpages, with numerous articles,
quizzes, short videos etc. on astronomy,
astrophysics and space exploration. At
the time of writing, it is still not clear
when the authorities will allow the
opening of such venues. Nevertheless,
the planetarium team has already
finished the production of two
fulldome 40-minute shows, namely
The Story of Earth and Voyage through the
Galaxy, and has completed the writing
of two fully illustrated guidebooks that
expand on the key theme of each show,
to be freely accessible in pdf form on
the Eugenides planetarium’s website.
Currently, the planetarium team is
working on yet another production,
provisionally titled Planets and Satellites
March 2021

in the Solar System. One can only hope
that the situation will improve!

Croatia
In November 2020, the Rijeka
Astronomy Centre continued to
operate according to the instructions
of the Croatian Civil Protection
Headquarters, keeping a minimum
distance between individuals of 2
m and mandatory wearing of masks
for all, with the planetarium and
other venues operating at a smaller
capacity, and the observatory
remaining closed for the public.
The week schedule continued with
programs for all ages, including a new
Family Package with Dinosaurs at Dusk
and a live show on The small bodies of
the Solar System. In mid-November,
another live show was organized for
the Leonid’s meteor Shower. From 16
November to 18 December, the Rijeka
AC hosted the National Astronautic
Month, which popularizes astronautics,
rocketry, and rocket modeling in
Croatia for more than 50 years. The
series of events organized for this
purpose included seven lectures by
popular astronomers and rocket
enthusiasts, six related planetarium
shows, two photo exhibitions dedicated
to the Atlantis Space Shuttle and
the 30th anniversary of the Hubble
telescope, and stargazing with portable
telescopes. These events were organized
by the Croatian Astronautical and
Rocket Association (HARS), the City
of Rijeka, the Rijeka Astronomical
Center, the Technical Culture Society
of Rijeka, the Rijeka Academic
Astronomical Society and the Zadar
Astronomical Astronautical Society.
For the second year in a row, the
RAC planetarium participated in the

Glowing Globe exhibition series. This
year’s edition Sound of Science was again
organized by the Rijeka Academy of
Applied Arts and brought together
international artists and scientists to
talk and present their work on new
media art, virtual and augmented
reality. These events took place in several
locations in the city of Rijeka and the
planetarium program aimed to present
the potential of digital technology that
extends beyond night-sky astronomy.
For this purpose, the RAC presented
a “Virtual reality planetarium space
tour”, taking the audience on a journey
through space, from the Solar System
to the Milky Way and beyond, towards
the local cluster and galaxies, also
presenting NASA Voyager Space Sounds
as another instrument of dissemination
of scientific understanding.
According to the new Covid-19
pandemic restrictions introduced in
December from the Croatian Civil
Protection Headquarters, the RAC
stayed open for public on Thursdays,
Fridays, and Saturdays for small
groups of visitors. In December
and January RAC organized three
special programs: the Christmas in
Planetarium, the Jupiter-Saturn Great
Conjunction with a planetarium show
and observation through a telescope
and Winter Holidays for kids at the
Rijeka planetarium with special shows:
DINOdetective and Dinosaurs at Dusk.

RUSSIAN PLANTARIUM
ASSOCIATION
In 2020, planetariums lost most
of their visitors due to the pandemic
situation. The end of the year was
difficult. The planetariums resumed
the reception of visitors in compliance
with the sanitary requirements, but
diseases among the planetarium
employees began and this continues.

Kirov Planetarium is the first school
planetarium in Russia. Under the
guidance of qualified teachers,
schoolchildren interested in
astronomy work on projects and
prepare reports, which they present
at scientific school conferences.

Nizhny Novgorod
As part of the World Space Week, a
Conference for teachers of physics and
astronomy was organized on 7 October.
The planetarium celebrated Dark
Matter Day with Scientific Halloween.
Nikolay Lapin told the audience about
what is known about dark matter
today. At the same time, his talk was
broadcast live on the planetarium
website. In addition, the premieres
of two full-dome programs produced
by the Nizhny Novgorod Planetarium:
Planets Discovered Again (about the
study of planets and their satellites by
space probes) and the children’s fulldome film Parade of the Planets took
place. Souvenir products were designed
in relation with the children’s film.

RPA: Teachers in the Nizhny Novgorod Planetarium
on 7 October. Courtesy of Maxim Burov.

Novosibirsk: The Big Novosibirsk
Planetarium organized a New Year’s
online space marathon in December,
in which the city’s schoolchildren
took part. For two weeks, creative and
educational tasks were published,
accompanied by informational excerpts
(Continued on pg. 58)

Bryansk
The planetarium took part in the
World Space Week on 5 October
with the lecture-session: From
the first artificial satellite to the
International Space Station.

Kirov
EMPA: Part of the exhibition for the 30th anniversary
of the Hubble telescope in space in the main pedestrian
street of Rijeka. Courtesy of Rijeka sport Ltd.

On 16 December, the planetarium
celebrated its 60th anniversary.
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RPA: The Big Novosibrisk Planetarium.
Courtesy of Roman Bezrodny.
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Vaxholm, Sweden
tcallen08@gmail.com

TALES FROM THE DOME UNDER
I’m With the Band

One sometimes hears the
American expression, “Necessity is
the Mother of Invention,” and under
other circumstances, its less polite
paraphrasing as, “Necessity is a Mutha.”
I would like to submit, however, that
there just might be a second variation
of the saying in the form of, “Necessity
is both inventive and a Mutha,” if I may.
Such was the case when I needed to
produce continuous fulldome video
visuals for a 45-minute long live concert
that was going to be presented late
November 2009 in our 23m dome at
Cosmonova; the ImaxDome® theater/
Uniview® digital planetarium at the
Swedish Museum of Natural History
in Stockholm. The fulldome system
had premiered in October 2008 as
part of a theater upgrade, which also
included adding a 3D film capability
covering a 17m (diagonal—the largest in
Sweden at the time) part of our dome,
which is tilted 30°. This, however, was
going to be my first “full-up” original
production, since we had been leasing
all of our fulldome content to date.
The challenge was going to be
that, while I had been using the
Uniview digital
planetarium
on the PC
workstation in
my office, I only
had one-anda-half days
training on using
the Adobe® production suite of software
that came with it. Two training sessions
had been included with our contract
and the second one was scheduled
after the concert was to take place
and, as it later turned out, never came
to fruition. I was more than familiar
with PhotoShop®, but AfterEffects®
was something else entirely and had
taken up the majority of my short
training after we had quickly run
through Uniview® and its features.

record label listening session for the
press, a live play and two concerts
with conventional instruments. This
one was going to be with an ambient
electronic music group, Carbon Based
Lifeforms (CBL for brevity), from
Göteborg; Sweden’s second largest
city, which lies on the west coast of
the country. Long a fan of all forms
of electronic music, this sounded
like a perfect fit with our facility.
A staffer in one of the Museum’s
biology departments had first brought
the group to our attention; she
suggested that their music would be
perfect to have played in Cosmonova.
I had been involved with concerts and
other performances under domes
since I had started at the Strasenburgh
Planetarium back in 1972. This reached
its pinnacle in the late 1970s, when
I was a graduate student working in
Michigan State University’s Abrams
Planetarium, where we did live light
show concerts to music albums every
weekend and had at least one live
event with a music group every year.
Intrigued with the idea, we invited
CBL’s two members, Daniel Vadestrid

“NECESSITY

preconceived notions about what the
visuals for their songs should look like
and I would have carte blanche to depict
them in whatever way I felt would
work. This suited me just fine, since,
like other planetarians, I had already
been matching music and visuals
throughout my career and it was a
challenge that I thoroughly enjoyed.
Before Daniel and Johannes
departed the building, I took
them into the theater for a short
overview of what could be shown
via Uniview®, noting that they had
really fallen for its depiction of the
International Space Station, leading
me to make a mental note to try to
include it into part of the show.
I eventually got seven tracks from
them: four that were well-known to be
fan favorites and three that were as yet
unheard and were due to appear on
an upcoming release. As done in the
past, I started to listen to them in heavy
rotation to try to get a feel as to what
they inspired based on their musical
impressions. Once I got a general theme
for them, I started to make timelines for
each, a listing of the kind of visuals to
use and do some crude
storyboards to see how
it all hung together.

”

It was also at this time
that I started to get both
the “Necessity is the
Mother of Invention”
and, “Necessity is a
Mutha” in my head. There was no
budget for this production outside
of my salary, so acquiring any kind of
visuals from elsewhere was not going
to be an option. It would have to be
whatever I could export out from
Uniview®, photograph and/or create
myself in PhotoShop®, plus some
help from an AfterEffects® plug-in
or two. Without citing a whole list
of visuals created, I’ll just mention
four in particular that really worked
and were interesting to produce.

is the mother of invention...

Previously, we had done a few
non-astronomy events in the theater;
everything from product launches, a

and Johannes Hedberg, to come to
Stockholm for a meeting to discuss
the possibilities further. It didn’t take
long before both our staff and they
concluded that this could be popular,
considering their fan base—both in
Sweden and across the EU—and the
multimedia draw that the theater
presented. We agreed to give it a try
via two nights of concerts later in the
year. They would provide us a set list
of songs they were going to perform. I
would make the visuals to be shown via
the fulldome system. What completely
surprised me was that they had no
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I had been looking through Uniview®,
trying to see what I could use in it
March 2021

when it occurred to me how much
more useful it would be if there was
a way to get rid of backgrounds other
than just going through object menu
tree after object menu tree to shut
things OFF from displaying. I emailed
Jan Warnstam, someone I knew at
the now defunct SCISS AB®—the
company that had created Uniview®—
and asked him if there was some way
to have a “chroma key” feature with
the program. He emailed me back
in about 20-minutes and told me to
load the attached graphics file into a
certain folder in the workstation.
As most of you know, fulldome
planetarium programs can display
the naked eye band of the Milky
Way in different wavelengths, such
as radio, infrared or x-ray. Jan had
made me a selectable Milky Way
“background” that was chroma key
green. Since it was set at a distance
of what was, in essence, infinity as
far as the viewer was concerned,
everything else was silhouetted in
front of it. Exporting a sequence of
Uniview® PNG files with the green
background, it was easy to select that
color to be keyed out in AfterEffects®.
For one song, I needed some sort of a
dome-covering “sparkly” effect to fit its
beginning, which is when I remembered
a trick that I had learned back in 1973.
At that time a San Francisco-based light
show, “Heavy Water,” was performing at
the Strasenburgh Planetarium. Part of
their multimedia set-up included using
16mm projectors and films they made
themselves. One of their effects was just
the kind of visual I was looking for. John
Hardham, one-half of the light show,
shot sunlight reflecting off rippling
water, like the surface of a lake, onto
16mm film and then had it processed to
maximize the amount of contrast. The
result is bright sparkling points of white
light on a dense black background. Fun
fact: it was Joan Chase, the other half
of “Heavy Water,” who was one of the
co-creators of the trippy “floating man”
cover of Santana’s third album in 1971.
Instead of using analogue film, I
did the same thing with a digital SLR.
Shooting a long clip from our dock of
sun-lit wave crests on the bay in front of
our house, the sunlight over-saturating

the camera’s CCD to give an interesting
spiky effect. Using AfterEffects® to
key out the black background and a
high contrast filtration, it provided
a dazzling dome-covering effect.
Since we had a ProDome® Kakspi
all-sky system in-house (I will have to
write a column about that someday),
I had shot a number of all-skies with
two different types of their cameras.
These would prove to be very useful
in supplying backgrounds over which
to layer other visuals. Whereas we had
used them directly as mounted in our
two 5,000 watt projectors when that
analogue system was still installed
prior to the summer of 2008, those 4”
x 5” images chosen had to be scanned
first at high resolution and then any
blemishes, like dust and small bits of
hair, cleaned up with PhotoShop®.
For one song, I used an interior
shot at Tycho Brahe’s underground
Stjärneborg observatory on the Baltic
island of Hven for the background.
Keying out the green background from
a Uniview® clip of the distant Oort
Cloud rotating (with the rest of the solar
system OFF), gave the possibility to have
a smaller multi-colored version of it rise
out of a well-like structure seen in the
all-sky. The result was the small bodies
of the Cloud swirling around toward
and then away from the audience as
they flew about inside the confined
space of the subterranean chamber.
There were a few songs that really
needed to have some sort of colorful
lightshow animations, but there was
no budget and no way could I make
them myself. What I did have, however,
was an MP3-playing program that had
a large number of lightshow effects
that could pulse, change color—even
shape—to the music it was playing. The
issue? How to get them off a PC monitor
and onto a 23m dome. Contacting
our Museum’s photographer, who
happened to have a very good video
camera for his work, we did a test of
filming the player’s images off of the
very large monitor to my workstation
in a completely darkened room,
using the songs from the show as
the source input. It worked and
actually looked great on the dome!
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Unsure about legally being able to use
the imagery created, I contacted the
software company that made the player
and described what I was trying to do.
As far as they were concerned, whatever
the software generated to the music
played through it, they didn’t care what
happened to it. After matching which
MP3 player light show effects would
look best for those songs needing them,
we spent an afternoon carefully filming
and then reviewing our work, as this
was the only day we had to accomplish
it due to the photographer’s schedule.
Don’t think that everything went
without a lot of pre-production first.
I used a Kakspi grid that had been
calculated for our dome’s characteristics
as a reference as to how to place things
on the dome, which included a short
projected fulldome test sequence on
the dome to see how the grid’s horizon
matched that of the six fulldome
projector’s cutoff at the springline.
Each song’s clip created in AfterEffects®
had its own Kakspi grid reference layer
to check the work in progress, which
saved time by eliminating sequences
that had to have its objects repositioned
within the POV of the fulldome system.
After all seven individual clips with
their music were finished and rendered,
they were all put together into a new
AfterEffects® composition and rendered
out as the finished 45-minute show.
Having only one processor in the
workstation, it took a whole week of
continuous day and night crunching
to do so, which also had me coming
in over both days that weekend to
make sure that it was still chugging
away. This was necessitated by the
fact that we had had a constructionrelated accident in the neighborhood
around the time that knocked out
all the electricity in the area, so I was
taking no chances. Time was getting
short when I had to have it all finished,
as I wanted the band to see it before
show day. If a restart was needed, I
had to know as soon as possible.
I loaded the final 132GB file onto a
transfer drive and brought it down to
our Cosmonova technicians for a test
run using the audio from the show.
Much to my relief, it looked great and
(Continued on pg. 58)
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MOBILE NEWS NETWORK
The Astronomer Gloria Andreuzzi

replaced stars and planets, to explain the
sky to children using fantastic journeys. I
think this is very interesting for bringing
children closer to astronomy, I use it
myself - said Gloria Andreuzzi - but it is
not necessary to set up a planetarium for
that: a room with a projector is perfect.”

Roam the
red deserts
of Mars

She thinks that a Planetarium must
reproduce the real celestial vault with
its constellations and its magic.
As the person responsible for outreach
at the Telescopio Nazionale Galileo,
she also works with schools visiting the
Observatory from different locations (La
Palma, Canary Islands, Italy, Europe), or
in many cases offering on-line lessons.

Blast off to
the Moon
from Earth

Japan
The Association of Italian Planetariums presents
an interview with Gloria Andreuzzi, researcher at the
Astronomical Observatory of Rome. Ms. Andreuzzi is
assigned to the Galileo National Telescope - National
Institute of Astrophysics (La Palma, Canary Islands).
She shared information about her professional career,
work which takes place at the Roque de los Muchachos,
where the Galileo National Telescope (TNG), the largest
Italian optical / infrared telescope, is installed.
Loris Ramponi interviewed Gloria and he reports,
“Her passion for the sky dates back to her childhood
years when she was looking at the starry sky; she
frequently woke up in the middle of the night to look
at the sky. She dreamed to work in an observatory like
the Vatican Observatory, located in Castel Gandolfo
above Lake Albano, which she saw every day from home.
She prepared her thesis working in the Observatory of
Rome where she started a career as an astronomer.
Between Planetariums and the Observatories, i.e.
simulated and real skies, she prefers the real skies. The
sky of La Palma (Canary Islands) under which she works
is not comparable to the skies simulated by planetariums;
in general, a projection cannot replace the magic of a
real celestial vault. However, a Planetarium reproducing
a real celestial vault is important to show the magic of
a starry sky to people who cannot see the real sky.”
Dr. Andreuzzi has worked with planetariums especially
created for kids. She recalled these encounters during the
interview with Loris Ramponi. “I found myself in small
planetariums where suddenly comets and a space shuttle
appeared for an adventurous trip through the Solar
System. I saw Planetariums for children where comics

Much to my surprise, I have been seeing
on Facebook that in early November Hiroshi
Futami (Kunitachi, Tokyo) began classes in schools with
students in the portable planetarium. He says he takes
special care by taking everyone’s temperature, increasing
the ventilation, and the seats are sterilized after every class.
I am amazed it is possible. He did have to shut down briefly
in January due to higher infection rates but was back at it
on January 14th! Stay tuned, as I try to get more details.

Netherlands
In August 2020, Dr. Joanna Holt submitted an article giving
information on the NOVA approach during the COVID19 pandemic in The Netherlands. Now that a second wave
of the virus increased infections a new approach had to
be found. Go to page 20 in this publication where you can
read more about how they found a new way to keep going.

Germany
I wrote to ask my friend Matthias Rode, Schulplanetarium
of Bad Sooden-Allendorf, how his business was faring. He
reported, “We had just a very few orders during November
and December with half of the regular audience. We
worked on our new web design (www.schulplanetarium.
de), brochure and alternative VR-program. On the other
hand, there is nothing really pleasant to report. We are
struggling and waiting for the epidemic to disappear.
Hopefully, the vaccination shall work fine and we can
start again soon; wishing so much I had better news!”

Signing Off
I will keep it short this time and hope you are all
well and staying safe. Please send news of how your
work is going and share any creative initiatives you
are undertaking in order to keep working.
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Tales from the Dome Under (continued)
everything worked out as planned;
wall to wall videos from the black
dome at the beginning all the way to
the credits at the end, with everything
in synch and on cue, including the
instances where there was projected
text timed to hit spoken lines in a song.
While this was all going on, tickets
were selling for the two shows, with
all of them scooped up except for
a handful on the second night.
Daniel and Johannes from CBL
showed up with all the computers,
keyboards and a guitar needed for
their performance on Thursday and we
had a run-through that evening. After
working out how they would start the
show and how we would synch to them,
we had a couple of test runs of this to
make sure it worked. That completed,
we all took seats around the theater
and watched the whole thing using
the audio track. CBL were more than
pleased with the results, particularly the
one song that featured the ISS in various
ways throughout its length. Basically,
that song was a light-hearted look at
what it might be like if the space station
could break the bonds of Earth and be
able to travel through the solar system
and then beyond, ultimately ending

up flying past a beautiful all-sky of the
Pleiades star cluster that was chosen
to emphasize its reflective nebulosity.
The audience streamed into the
theater on Friday night and I was
positioned down in the theater’s stage
are so that no one could interfere with
the tables full of CBL’s gear. As I stood
there, a woman who must have been
in her 70s, if not more, came in with
the others, who were more teen- or
college-aged. The Museum was, after
all, located next door to one of the
campuses of Stockholm University.
The whole show came off without a
hitch and, to quote a phrase, “everyone
went out singing the tunes.” Both
sides of the production—CBL and
Cosmonova—were more than satisfied
with the results and after the show, I
joined the group outside the theater’s
second floor exit where they were
greeting fans and signing CDs.
Saturday night came and I was again
at my post down by the table playing
guard when I spotted that same elderly
woman I had seen the night before. This
time, however, she came over to me
with another person in tow. She just had
to stop and tell me that she had been so
impressed and had enjoyed herself so

much the night before that she had to
come and see it again; this time bringing
along a friend. As it turned out, there
had been people present who had come
from all over Sweden as well as from
the UK, the Netherlands and Germany!
If your curiosity has been piqued, you
can see short clips from three of the
concert songs on YouTube®. Someone
in the audience on Friday night show
used their smart phone to shoot them
off of the dome, so they are handheld
and kind of low quality. These were then
posted online on Saturday morning.
Since the odds of the show ever being
presented again are zero, this is the only
visual record that’s widely available. If
so interested, search for “Carbon Based
Lifeforms+Cosmonova” to find them.

We’ve been taking people to space since 1981

Since this concert, CBL has gone on
to perform in other planetariums in
Europe, including some gigs under
the dome in Moscow. They have also
released a couple more albums, so if you
like ambient music, give them listen.
All told, it was a very intense 32 days
producing this live show, but it was a
great amount of fun, educational to the
nth degree and, in the end, proved to
be more inventive than it was a Mutha.

International News (continued)
with the ability
to wonder and
admire the
picturesque
starry
expanses.

Izhevsk
The Izhevsk
Planetarium
implemented
the Accessible
Astronomy
project with
the support
of the
Presidential
RPA: Schoolchildren in the Izhevsk Planetarium. Courtesy of Timur Sabitov.
Grants
Fund.
The
project
was
aimed
at
about each constellation, aimed at
supporting
astronomical
education
studying the patterns of the winter sky
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in Izhevsk schools. The planetarium
conducted field astronomical
observations, hosted school groups
in the planetarium, taking into
account the current epidemic
restrictions. The project was attended
by 5,300 students and 180 teachers,
including astronomy teachers.

Kemerovo
The K. P. Matsukov Planetarium
of Kemerovo State University joined
the World Space Week and held
an astronomical lecture, in which
students and schoolchildren took
part. 23 October marked the 90th
anniversary of the birth of the
founder of the planetarium Kuzma
Petrovich Matsukov (1930-2018).
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LIP SERVICE
It’s a New Year

Happy 2021 to everyone! I’m writing
this in late January, and it’s been a
long, long time since many of us have
been able to do in-person planetarium
programs. Hopefully by the time you
read this, some coronavirus restrictions
will have been lifted, and our world will
have returned to a more normal state.
I wanted to focus on something
positive and fun for this column, so I
sent a request to the LIPS community
for input: “I’d like to hear about times
when you were watching or presenting
a program, and something could have
gone really wrong, but the presenter
saved the day. This could be during
an in person or virtual program.” I
shared one of my favorite memories as
an example, which I’ll include here.
Almost 20 years ago I was watching
a new show about the Hubble Space
Telescope being presented in the
Willard Smith Planetarium at Pacific
Science Center. This was back in the
days of slide projectors, so you couldn’t
just look at an image thumbnail on
your computer to preview what was
about to be projected onto the dome.

Every time that happened, she said
in this really dramatic voice, “THAT’s
not ___” whatever she thought it
would be: “THAT’S not the Hubble
Space Telescope,” for example.
By the third time, the audience
was saying it with her, with the same
inflection: “THAT’S not the Hubble
Deep Field.” But the funniest time
was when the picture really was
what she expected: “THAT’S not
space monkey... Oh wait, yes it is.”
What impressed me was that
Jennie didn’t get flustered when the
slides didn’t come up as expected.
Instead she kept her cool and
found a way to get the audience
involved in a really fun manner.
Here are some examples and lessons
learned that other planetarians shared.

Patty Seaton, Prince George’s
County Public Schools planetarium
I had something similar happen when
I was presenting. The recorded part
of the program was slide-based and
I had a slide of monkeys come up
instead of astronauts
so the audience and I
joked that astronauts
were really just a
bunch of monkeys
anyway... it took me a
long time to get there.

As a young presenter,
I used to apologize
over and over when
things would go
wrong. My Dad
pulled me aside
and reminded me
that, for the most
part, the audience
doesn’t know what
to expect so I should
not spend time
Ham the space monkey. Image courtesy of NASA/public domain.
drawing their attention
to it. So I learned to loosen up and
Four or five times the presenter,
then just joke about the obvious
Jennie, expected a different picture
errors, like the monkeys!
than she got. She’d tell the audience
what picture they were about to see,
Dr. Jenny Shipway, planetarium
but something different popped up.
consultant and previously of
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in the optical equipment
in this planetarium?”
This was more of a
rhetorical question since
if pressed I would not have
been able to answer.

Winchester Planetarium, replied to
Patty’s story, “Re: things going wrong,
it can actually be a great moment
where the audience know they are
having a unique experience and they
bond more with you.” That bonding
experience was certainly the case
in the example I shared above.
Jenny also shared an
experience of her own:
Once the system went down and I
had to restart it a few times before
it was okay. It took a long time, but
I kept the audience informed. The
last time I did a full reset and told
them that if it didn’t work then I’d
come down onto stage and give
them a song and a dance. When I
announced it was fixed, I got a big
“aaaww” of mock disappointment.

Katherine Hunt, Ingram
Planetarium/Museum
of Coastal Carolina.
We had an update to our system
and one of the older models of Pluto
had been removed entirely. We do
live improv shows so I pulled up Pluto
and nothing was there! I made a joke
about Pluto while swiftly picking
another model and we all had a
good laugh. Lesson learned: check
your favorites after an update.

Mary Holt, Morrison Planetarium/
California Academy of Sciences
Sometimes we’ll give a new
program to coworkers in a different
department, to give them a chance
to see what we’re up to and to give
our team a chance to practice. The
show featured flying over to the ISS
and seeing a model of an astronaut
floating next to one of the ISS
robotic arms. We’d had some issues
with positioning of the ISS model
and astronaut model, but the last
time I had checked and practiced
everything looked normal.
As I flew in to the astronaut this
time, going about my normal spiel,
I stopped suddenly with an “Oh! Oh
March 2021

ISS/robotic arm. Astronaut Michael Gernhardt attached to the shuttle
Endeavour’s robotic arm during STS-69 in 1995. Image courtesy of NASA.

no!” and started laughing because
the astronaut’s location was messed
up and it made it look like the poor
person had been impaled in the
torso with the robotic arm. We
all laughed a lot and I made some
comment along the lines of, “don’t
worry, the astronaut will NOT be
impaled in the version we show
to the public.” I continued with
the rest of the presentation with
no issue, and it was a really funny
moment for me and my coworkers.

Alan Gould, former director
of the Holt Planetarium/
Lawrence Hall of Science
This story is from back in the late 70s
or early 80s, before the age of digital
planetariums began. I was giving a
show to some older students, like late
middle school or high school, and one
of them lit up a cigarette and started
puffing away. Parenthetically, while
cigarette smoking had been found to
be hazardous, causing lung cancer,
cigarette manufacturers disputed
the evidence and orchestrated
conspiracies to salvage their cigarette
sales. Smoking was common.
Anyway, I became pretty animated
and angry and demanded the student
put out the cigarette. Oddly I gave
him a rationale for the rule that was
not based on any health hazard. “Do
you know how many lenses there are

I added, “Do you know
what it would take to clean
the smoke off all those
lenses if we allowed people
to smoke in here?” So in
retrospect, I completely
ignored any health effects
of second hand smoke, that
probably would not have
impressed the students
anyway, and focused on the
hassle the student would
be putting me through
to clean all the lenses.

Rod Kennedy, Casper Planetarium
It was a year when all five naked eye
planets were visible in the sky at
the same time. Usually during my
star walks I tell the audience that if
they have questions they should just
go ahead and ask because I won’t
be able to see their hands. I was
pointing out the planets one after
the other and one person spoke up
and said “so where’s the Earth?”
I had to bite my tongue to not say
something completely snarky but
after a heartbeat I said “look down
between your feet.” I don’t remember
if there was any laughter but after a
moment I went on to explain that a
planetarium (and in those days an
opto-mechanical machine couldn’t
do anything else) displayed the sky as
seen from the surface of the Earth.
To go off on a brief tangent, I’ve
found “Where is Earth?” to be a
very common question during
programs. Several LIPS community
members wrote in with ideas and
suggestions about how to answer the
“Where is Earth?” question without
making the asker feel stupid. I’ll save
that topic for a future column.

John Erickson, Lawrence Hall
of Science Planetarium
David Glaser, a former planetarium
presenter at the Lawrence Hall of

March 2021			Vol. 50, No. 1				Planetarian

Science, came to me after a visit
to a school lamenting that the
lamp in the Star-Lab had failed.
Before I could even think about
rescheduling or refunds, he told
me he installed a Mini Mag-Light
where the lamp was supposed to
go and that the presentation went
quite well. I imagine duct tape
was involved. David now designs
instruments for spacecraft.
Not quite planetarium: I was
scheduled to do an activity about
Moon phases (the classic Moonball
activity) as part of a workshop in
Ohio, far from our home base in
California. On the morning of the
workshop we found out that the
shipment of workshop materials had
been delayed. I quickly bought a bag
of oranges at a nearby supermarket
and did the workshop using those
as models for the Moon. I did
not tell them during the activity
about the switch in materials.
At the end, when I told them that
we really should have been using
bright, shiny, white polystyrene
balls on a stick. Every one of the
teachers said, “We like the oranges.”
I liked them too. It made me think
of someone long ago about to
peel an orange by lamplight and
thinking, “Hey, I see a crescent on
this orange, just like the Moon.”

Ryan Wyatt, Morrison
Planetarium/California
Academy of Sciences
While I was co-presenting a
monthly program at the American
Museum of Natural History, I was
“flying” through the galaxy while
my colleague was talking about the
data we were looking at. We had
the Milky Way projected above our
heads, with markers indicating the
locations of those objects in the plane
of the galaxy. One of the people in
the audience was clearly impressed
and said very loudly (so the entire
audience could hear), “Wow! Are
those in the gamma quadrant?” At
this point, it’s worth noting that I
knew my co-presenter had never
watched Star Trek. The term...
(Continued on pg. 68)
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A DIFFERENT POINT OF VIEW
A Little Bit of Everything
I first joined the IPS and started
receiving the Planetarian magazine
about the same time that Sharon Shanks
became editor. I must admit, I took a
liking to her with the first pictures she
posted of herself. If you are unclear,
I refer you back to page four of the
September and December 2006 issues.
I would never have believed back then
that I would be giving planetarium
shows or writing this column. In both
I have stumbled, fell, and scraped my
knees (not very safe for a fellow on
blood thinners) but Sharon was always
there to pick up the pieces and push
me forward. I for one will be sad to see
her go, but then, by moving to Texas
she will only be 1,000 miles from me
and perhaps a visit. Anyway, to those
in power back in 2006 I must say that
in picking Sharon for this job...

the movement, most notably Stephen
Smith and Dr. Richard Emmons. On
the other end are late comers to the
party like myself and Scott Tucker.
Gary divides his planetarium life into
four sections. First the early “darkened
bedroom” section, where the magic
of faint spots of light from small holes
punched into a cardboard box turned
the walls and ceiling of the room
into the magical night sky. Second,
a ten foot “children’s planetarium”
dome where many kids learned for
the first time about the wonders and
beauty of night sky. Third, a fifteenfoot dome and room for families and
older groups. Now in retirement
Gare has entered his fourth phase
as an experimenter and artist. His
“Building a Home Planetarium Podcast”,
which contains well over a thousand
two-to-three-minute thoughts on the
subject, is well worth your perusal.
(That’s like 50 hours of podcast.)

A BRIEF HISTORY OF HPA
In the 60’s I was in Villa Park Illinois
outside Chicago – 33 North Second
Street to be exact, off St Charles near
Roosevelt and North Avenue – and I
struggle to remember the dawn of my
astronomical interest. As much as I’d
like to say it was the few trips to the
Adler Planetarium that FIRST set me
on this road (and surely planted the
seeds for HPA 30 years later), before
planetariums there were telescopes.

2.4, and then 7x50 binoculars, led me
to amateur astronomy. Oddly though,
the old Topps department store on
North Avenue sold cakes, and a cake
box punched with holes with a light
inside soon found its way to Alan
Weiger’s darkened bedroom – we saw
our own stars a few times. Then all of
this slept for many years. I have since
found and given Alan credit - he heads
the drama department at Elmhurst
College today and follows my progress
with interest. Trips to planetariums
at Cranbrook and Abrahms at
Michigan State where I graduated
kept this sleeping interest alive.
Fast forward to Detroit and the years
most of us go through – high school,
college, marriage, houses, jobs – two 6
inch scopes were built, and I developws
my own unique penchant for building
low tech things myself, clutching a
library book by Sam Brown replete
with telescopes built from 2x4’s and
little else. That was me, dubbed a bit
of an ‘astro-hillbilly’. Years go by and
my career leads me to Tennessee and
an old farm. Astronomy sleeps as my
music hobby blossoms, bands follow
and an interest in writing explodes.
I became part of a mail-based group
called the HRSC, the Home Recording
Star Coalition, and we write and tape
our own compilations and volumes.
I began writing a newsletter for the
group but grow frustrated that its
leader is rather inactive over time,
leading me to create my
own pre-internet network.
At this time my astronomy
interest resurfaced, and I
created the Spyglass Network,
SGN. It flourished for over
30 issues, and it was a freefor-all, mail-based juggernaut – at one
time 5 other members started their
own spin-off newsletters. It was about
everything astro but skewed more and
more into writing, my secret passion,
with poems, stories, and humor. We
published some items in the larger
world, and I still get mail, wondering
where SGN went. I had fueled it with

“ You have chosen...wisely. ”

One cannot talk about home
planetarians without the name Gary
Likert being mentioned. He produced
the “Home Planetarium Association
Newsletter” from 1994 until about
2006 when the electronic medium
took over. Mr. Likert is central to the
entire home planetarium movement
as he connects with the pioneers of

And yet before that, I’ve traced this
fascination to an earlier fascination
of staring, for months, at the Sears
Christmas catalog. I would dream of
the things I saw there, and on one
page was a 60 MM telescope, clamped
to of all things, a stepladder, with no
mount. Getting a later model, a then
more traditional ‘department store’
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a book of stamps a week for many
years, but then something spun off.
Reading one day in the old Starry
Messenger want ads, I came across a
‘drilled starball’ being sold by someone
named Dick Emmons. Mesmerized,
my planetarium core leaped out
of my heart and wrote a check for
$200, and sent it someplace called
North Canton in Ohio. Seeds long
ago planted were about to burst.
I didn’t actually have a running
planetarium until Issue 8, and several
years had gone by, that seems almost
incredible looking back a decade,
but after purchasing the Emmons
Starball, HPA unfolded but slowly.
Modeling the newsletter on the HRSC
and SGN formats that had come
before was easy, and that’s why they
are people-oriented, quote oriented,
prepared material is rare, its mostly
just quotes. Being of limited means,
at this point the 200 buck investment
was huge, and long I pondered how
to even get a light inside it, let alone
build a dome. I had trouble building
a shed to house a dome! These things
would get built, and by then I was in a
financial renaissance, allowing me to
purchase Steve Smiths 20 inch copper
cylinder (which i believe is destined
for a magazine cover someday, I’m
working on the mounting it needs
right now), A Spitz A2 from Mr Pielock,
who everyone seems to know as one of
the premier old projector and related
collector/dealers, if not THE man. More
recently I dared to put up a standalone
15 foot theater. Money became tight
again so it was largely back to do it
yourself. Strange habits ensued as they
will in this pursuit – owning a large
country barn facilitated the collection
of odd size globes, old slide projectors,
anything vaguely related. Having
an amateur band in house for years
brought disco lights, fog machines
etc – we specialized in Halloween
parties and it was a short walk from
the stage we had built to the dome.
But this was me doing these things,
and I talked about them in HPA – but
HPA quickly became so much more,
everywhere i turned in this dawn
of the Internet age new dirt grew

new seeds. Staggeringly enthusiastic
people – the Emmons family, Steve
and Emma Smith, Bob Myler, Roy
Gustafson. I was like a seabird I saw
in Hawaii, riding the thermals up
the beautiful cliffs of Oahu – I found
myself at IPS conferences, explaining
to bemused professionals ‘lean twos
are very American’ (from one slide I
still have) Nashville, Pensacola, and
Cleveland – people I meet today still
remember my little exhibit table – I
didn’t get a whole lot of interest, but
it was just BEING there. When I sat at
Mr. Emmons table and I was included
in his Spitz lecture, I felt...this has its
place...and many of those professionals
had a foot in the home realm; articles
were published and it seemed like it
would go on gaining altitude forever.
Other holdovers from who I was
transferred over – short stories and
history – there were so many facets
of this. But then I began giving shows
and I quit after 13 issues. For a long
time, life intervened – I laid it all
down, and the theater and projector
slept. HPA faded – personal problems,
career problems, you name it – they
happened. Fast forward to 2006,
the sparks reignited and it all began
coming together again, yet I knew
all those years, a lot of personal
archaeology was necessary - things
were rusting, shelves had become
dusty, but now the net was here to
stay, digital cameras, and someone
named Ron Walker who had somehow
contacted one of the few holdovers
from the SGN days, Murray Cragin,
co-author of the Deep Sky Field Guide
and as the new theater took shape, the
old things were dusted off - Richard
Emmons passed, and the thought of
a new newsletter came up – and some
of those people were still around,
and amazing new people were but an
email away – and old music, words
were becoming new again, and new
words abounded. And now with Issue
22 being worked on, the old issues
being revived, and a place like this to
daily converse – the original dream is
back and riding those thermals again.
····· ····· ····· ····· ····· ····· ····· ·····
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KEITH’S CAPTURED QUIPS
~ CHAPTER FOURTEEN
“Thank you for letting us come to
the planetarium and showing us
what you get to see every day.
”The next time I go their I am taking
my mom to by me what I want.”
“”...next time I’m going to bring way
more money for the Gravity Well.”
“I especially like the gift shop but
we couldn’t buy anything.”
“Next time I’m braning [bringing?]
my mom and buying you out.”
····· ····· ····· ····· ····· ····· ····· ·····

10 years ago (2011):
Isabella Buczek tell us Everything
is possible, about the making of
“Touching the Edge of the Universe”.
With terms like, Green Screen, 4K
acquisition, and Dolby 5.1 sound
more like a movie production then a
planetarium show, but then I’m one
of those old school that still like the
big ant in the center of the room.
Steve Tidey warns us of yet another
impending catastrophy in his
“Armageddon? Or Arma-Telling You,
Don’t Worry? 12-21-2012 is the end of
the Mayan long count calendar. Is it
the end of the world or did they run
out of room. Whatever the reason I
guess we survived as we made it to this
year, just watch out for 12-21-2021.

25 years ago (1996):
“Cosmic Disaster in 2000” is John
Mosley’s contribution to the end of the
millennium. While the planets aligned
and with some obscure predictions
by Nostradamus, basically as much
happened as happened during the
close conjunction last December. But
as always people being people will
worry and want to know when the next
earthquake or fire or flood will happen
and they are all sure the answers are in
the stars. Good luck trying to find them.
The only thing that bothered
me was buying another copy of
QuickBooks because no one knew
what would happen when the date
went from 99 to 00. What would I do
if I lost all of the business info from
the last how many years. Well,
(Continued on pg. 69)
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BOOK REVIEWS
New in the World of Lit

While the reading level is appropriate
for a good reader, the projects will
need some adult supervision. This
book is packed full of information
that could capture a budding
astronomer’s attention and put them
on the path to do future research.

listed in the back of the book. The
included timelines, archive photos,
reflective questions and sidebars
with pull quotes provide a variety
of ways to engage the reader.
The STEM projects included are
simple enough that young readers
should be able to carry them out
with little or no supervision.
I asked my eleven year old
granddaughter if she would pick this
up if it were in her school library.
She gave it a thumbs up review.

Explore Comets and Asteroids!
by Anita Yasuda,

C

M

Vermont: Nomad Press, 2017,
ISBN 9781619305151, US$14.95

Y

CM

Reviewed by Michele Wistisen,
Casper, Wyoming.
Anita Yasuda writes to inspire
students to explore the world of
astronomy. She begins this book with
a timeline of our understanding of
comets and asteroids, the mysterious
visitors to our night sky, and then
moves the reader into taking an
active part in their learning by setting
up their own science journal.
Each chapter of her book begins
with a question to help the reader
explore a topic related to comets and
asteroids. There is a good amount of
illustrations that my granddaughter
thought helped to break up the
text. There are some QR codes but
the author also includes keyword
prompts for a reader who may not
have the ability to activate the codes.
The callout boxes scattered
throughout the reading are filled
with fun factoids, questions to
consider and discuss, and even age
appropriate astronomy jokes.
Nomad Press specializes in
activity-based, non-fiction
books for young readers.

MY

CY

Gutsy Girls Go for Science:
Astronauts
by Alicia Z. Klepeis
Vermont: Nomad Press, 2019,
ISBN 9781619307810, US$14.95

CMY

K

Reviewed by Michele Wistisen,
Casper, Wyoming
While the title of this book is
directed toward girls, I think it is a
good resource for any young person
interested in becoming an astronaut.
The short biographies of five women
who overcame challenges to achieve the
distinction of becoming an astronaut
are truly inspiring. Reading about
the challenges and disappointments
that the women faced, can help young
readers learn that perseverance is
what is needed to achieve your goal.
While the book is primarily focused
on the five astronauts, there are QR
codes that link to news reports, videos,
and TEDx talks that add additional
information about events related
to them. If the reader can’t activate
the codes, links to the resources are
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More Things in the Heavens: How
Infrared Astronomy is Expanding
Our View of the Universe
by Michael Werner and Peter
Eisenhardt, 2019, Princeton University
Press, ISBN 9780691175546, US$35.00.
Reviewed by April Whitt, Fernbank
Science Center, Atlanta, Georgia, USA
The opening Shakespeare quote,
“Though she be but little, she is fierce”
perfectly describes the Spitzer Space
Telescope, the heroine of this book.
Authors Werner and Eisenhardt
each devoted decades of effort to the
telescope’s planning and development,
(Continued on pg. 69)
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GUEST BOOK REVIEW

drawings relabeled to expedite the
publishing of this edition and obviate
the need to make new plates.

Touch The Stars
By Kate Crohan
TOUCH THE STARS describes this book perfectly. The title
not only hints at the eloquent language used throughout
but indicates that the reader can literally touch the
illustrations, which are magnificently embossed in braille.
The writers took great care in both the main body of the
text and in the descriptions of how to use the illustrations.
I’m a good judge of that, as I’ve been blind all my life, and
I’m a teacher of the visually impaired. When I was growing
up and when my children were little, my visualization of the
stars was abysmal. The Big Dipper — what’s that? I wondered.
My knowledge improved enormously after reading this book.
Kent Cullers, the world’s first totally blind astronomer,
says something similar in his foreword. Cullers, a NASA
scientist who developed the signal-detection software that
radio astronomers use in the SETI (Search for Extraterrestrial
Intelligence) program, says, “The reason I intensely enjoyed
[this book] is that I learned so much.” While he could calculate
the temperature of a star, he writes, “before reading this book
I knew nothing about the appearance of the constellations.”
I did not grow up being exposed to tactile braille drawings,
nor did I have a comprehensive science background, so
this book was a bit of a revelation to me. Part of the reason
for my dearth of knowledge was that the language of
textbooks for the blind and visually impaired didn’t bridge
the gap between understanding and visualization. When I
began teaching this population in public schools in 2004,
I was amazed by what was available for students studying
math and science compared to when I was in school.
To make sense of a tactile drawing, the blind or visually
impaired reader has to learn the nuances of the various
textures as well as comprehend the accompanying
text, including keys and descriptions of the drawings.
Additionally, as the principal author of Touch the Stars
clearly realizes, certain concept need explaining when
a drawing and its descriptive text, however accurate
and helpful, might still leave unanswered questions.
Take, for example, the waxing and waning of the
Moon, a particularly challenging process for a blind
person to envision. The figure below right illustrates this
monthly metamorphosis with a pair of tactile drawings.
The author explains that the same side of the Moon
always faces Earth. To grasp that aspect, she suggests
having a parent or teacher demonstrate it using a beach
ball for Earth and a baseball with a piece of heavy tape
on it for the Moon. Helping the blind person move the
baseball around the beach ball with the taped side always
facing the “Earth” nicely illustrates the concept.

The book
begins with “Some
Things You Should Know
About the Illustrations in This Book.”
The author describes the concept of imaginary
lines that connect the stars; how the drawings represent
brighter stars using larger and more prominent circular
bumps, and fainter stars with smaller bumps exhibiting
shallower relief; and the need to explore the entirety of
a page, which is a good reminder for the blind or visually
impaired reader who might be new to tactile drawings.
She suggests viewing each page as a “new adventure.” I
certainly felt that way as I turned the pages in this book.
Nineteen in all, the drawings include various shapes
drawn to scale. Raised arrows point to specific parts
of drawings, while an × might mark a spot to indicate
the relative position of an object of interest, such as
the location of our solar system in the Milky Way.
The reader moves on to “What Does the Sky Look Like?”
with the mysterious sentences “The sky looks different every
time you look up. Clouds move; the sun rises; rain falls.” Why
mysterious? Because for a blind person, these are intangibles
that can be hard to imagine. The book goes on to describe the
constellations, legends about the stars, and some famous star
patterns, or asterisms. The text is rich with the history and
general aspects of astronomy. As readers explore the texture
of drawings, they can refer to both the main and drawingspecific texts nearby. (An accompanying booklet features
labeled facsimiles of the drawings, so sighted readers can
see what the braille labels in the raised-relief drawings say.)
The full-page, roughly 11-by-11-inch tactile drawings are
embossed on durable plastic and range from the “Big Dipper
in Ursa Major” to “Lyra and the Summer Triangle,” from the
“Motion of a Planet” to “The Major Planets with Tiny Pluto.”
Readers can get a literal feel for Jupiter and Saturn, for a
comet and a meteor shower, and for a globular cluster and
the Milky Way. Total solar and lunar eclipses each get a page.
The final drawing depicts the Hubble Deep Field North.
This is the book’s fifth edition. Since new braille books are
now written in Unified English Braille, which precipitated
changes to the original English Braille American Edition,
the National Braille Press felt it was important to transcribe
the book using UEB. Since creating braille drawings is an
expensive undertaking, the press simply had the existing
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ASTRONOMY RESOURCES
Via Astronomical Society of the Pacific

I had a long conversation about the
book with Kesel Wilson, the current
editor and program manager at the
National Braille Press. (Full disclosure:
I serve on the NBP’s Board.) Kesel’s
excitement was palpable. For my
part, as a lifelong user of braille and
a teacher, I’ve always been in awe
of NBP’s commitment to publishing
innovative materials, and this book
exceeded my expectations.

Free Resource Guide about Light Pollution
and Other Environmental Issues

The author Noreen Grice has
extensive credentials, and her
commitment to the book as a lifelong
project is apparent. I encourage
readers to explore her webpage:
youcandoastronomy.com. The two
illustrators, Irma Goldberg and Shirley
Keller, founded Creative Adaptations
for Learning, cal-s.org/history. html. I
had the honor of speaking with Keller.
Drawings are a difficult concept for
people who are congenitally blind, and
the descriptive language she wrote to
supplement the drawings is beyond
measure. The book’s acknowledgments
list the many other contributors who
assisted in developing the final product

Free NASA Manual on Astrophotography with a Smartphone

It’s a short text, as books go, but so
rich that it felt like a life-changing work,
with more details than one can possibly
absorb in a single reading. It has
definitely changed my understanding
of astronomy and expanded my
awareness of the importance, for
example, of the Moon’s phases. I
recently read a book about World War
II and was amazed to learn how the
phases of the Moon contributed to
decisions officers made about military
missions, a reality I’d never considered.
After reading Touch the Stars, no
longer will I just hear the words “I see
the Big Dipper” when I’m out with
friends or family at night. I’ll be able
to imagine the star pattern, too.
····· ····· ····· ····· ····· ····· ····· ·····

KATE CROHAN, who is blind, is
a teacher at Perkins School for the
Blind in Watertown, Massachusetts.
····· ····· ····· ····· ····· ····· ····· ·····

For astronomers, trying to collect the faint light of distant objects, the
“light pollution” from human activity has become a serious problem.
This guide lists a selection of introductory, non-technical resources that
describe the problem and our efforts to safeguard the dark. There is a
separate section on the new threat posed by swarms of satellites in low orbit
through which commercial companies are competing to provide internet
service. These may ruin all astronomical photographs in the future. And
there is a section on the crowding of radio channels needed for radio
astronomy. The guide is available free at http://bit.ly/darkskyguide
This free, illustrated 189-page guide features instructions and information
for how to use your smartphone to take photographs of the night sky and
a variety of astronomical objects. It is written by astronomer/educator
Sten Odenwald (with input from 50 amateur astrophotographers) and
published by NASA’s Goddard Space Flight Center in PDF format. See:
https://spacemath.gsfc.nasa.gov/SMBooks/AstrophotographyV1.pdf

Free OpenStax Astronomy Textbook Used by
1,100+ Instructors in N. America
OpenStax is a non-profit project at Rice University to provide a highquality, free, open-source textbook in every introductory college subject.
Their astronomy book, written by Andrew Fraknoi, David Morrison, and
Sidney Wolff, with help from some 70 other astronomers and educators, is
now used by more than 1,100 instructors and more than 160,000 students
each year. An associated Open Education Resource Hub lists more than
35 free ancillary materials, including free short videos, free lab exercises,
free PowerPoint slides, and much more. The publisher estimates that
students have saved over $39 million in astronomy textbook costs since
the book appeared. See: http://openstax.org/details/astronomy

Updated Resource Guides
The following resource guides on a range of topics have been updated in the
recent past. Each has a handy short URL to make it easier to convey to students.
The Contributions of Women to Astronomy: http://bit.ly/astronomywomen
Black Lives in Astronomy: http://bit.ly/blackastro
Responding to Astronomical Pseudo-science: http://bit.ly/pseudoastro
This Day in Astronomical History (158 events): http://bit.ly/astrodates

ABOUT ASP
ASP believes astronomy is a
fundamentally democratic science,
with the cosmos equally accessible
to all people regardless of age,
gender, background, ethnicity,
economic status, or abilities.
Through its materials,
resources, and programs, the

ASP promotes public science
interest, engagement, and literacy
through the awe and wonder of
astronomy and related fields.
For more information or
to sign up for their mailing
list, visit astrosociety.org.

© 2021 Sky & Telescope. Used with permission.
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LIP Service (continued)

A Different Point of View (continued)
nothing happened and I was tricked
into buying a new copy of a rather
expensive program. Bah Humbug.
Alan Gould explores “Exchanging
Planetarium Information on the
Internet” and finds three viable
locations. Dome-L which is still
going strong, Loch Ness Productions
which is still going strong, and
a third on USENET which is no
longer. As what one might expect,
the free ones last the longest.

Star Trek quadrants. Derivative work: Codehydro. Original Milky Way image
from NASA/JPL-Caltech/R. Hurt

“gamma quadrant” had no meaning
whatsoever to him, and he was
started to stammer something
in reply, when I interrupted.
I should also note that the way we
orchestrated these events, we almost
never cut in when the other person
was speaking. But I saw no choice.
And finally, it should be noted that
the person asking the question
seemed completely sincere (like
“gamma quadrant” was clearly a
term used by astronomers and not
just by writers on Star Trek), so I
didn’t want to put the person down.
Although I felt bad about interrupting
my colleague, I could see no way that
he would understand the question
(and in hindsight, I was correct). So
I jumped in. “Actually, astronomers
don’t have definitions for alpha or
gamma quadrant. Instead, we use
a coordinate system to describe
objects’ locations in the galaxy, and
that’s how we’re displaying these
now.” Or something like that.
I was just happy that a) I don’t
think I made the person feel
stupid for asking their question,
and b) I prevented my colleague
from asking the questioner to
explain what “gamma quadrant”
meant. A win-win, I think.

Superman escapes from Krypton. Image courtesy of Fleischer Studios.

Alexandre Cherman, Rio
de Janeiro Planetarium
I was presenting a live show in our
old, optomechanical dome (Zeiss
Spacemaster), talking about the
things that could be seen in the sky
that night. A grandma came to me
and said: “Can you at some point
show us the planet Krypton?”
I could have easily said that Krypton
was not real, but I was intrigued.
(People who know me know I’m a
HUGE superhero geek!) I asked her:
“Why do you want to find Krypton
in the sky?” And she answered,
“I’m here with my grandson, and
he is a big Superman fan.”
Okay, I thought. I approached the kid
and asked him: “Are you the one that
wants to find Krypton in the sky?” He
nodded, with a smile. I carried on:
“And why is that?”
“Because Krypton is
Superman’s planet!”
“Superman lives in Krypton. I get it.”
“NO! Superman lives on Earth!”
“Why he has a planet as cool as
Krypton and chooses to live on Earth?”

And that’s when I turned to the
audience and said: “And that is
exactly why we won’t be showing
Krypton in the sky tonight.”
· · · · · · · · · · · · · · · · · · · · · · · · · · ···· ····· ·····

I cannot think of a better example
to close this topic. Thank you again to
all who contributed on this topic!
As always, I end with reminders
about the LIPS Google Group and Live
Interactive Planetarium Symposium
Facebook group. Contact me (karrie@
DigitalisEducation.com) if you need
information about joining either group,
or if you just want to share ideas.
And a quick update on LIPS 2021: We
are hoping to hold LIPS 2021 in person
in September. Since that time frame will
not work for our planned 2020 host,
the Fiske Planetarium at the University
of Colorado Boulder, our LIPS 2021
host will be the Buhl Planetarium/
Carnegie Science Center in Pittsburgh,
Pennsylvania. We plan to hold LIPS 2022
at the Fiske. I expect to make a decision
by the end of April about whether LIPS
2021 will be virtual or in-person.
Until we meet again, I hope that
you and your families and friends
stay healthy in body and mind.

45 years ago (1976):
Bill Fagan takes over as the editor of
the Planetarian and he’s looking for
articles....oh wait that was 45 years ago.
Frank Jettner looks at, “A Planetarian
Looks At The Manpower Problem
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Basically a good educator can run
a planetarium without a PhD and
PhD’s can run a planetarium with
just a slight shift from researching
to teaching. Basically if you
love doing what planetarians do
every day you will do it well.
“The Celestial Concert Hall, by
David A. Roger talks about using
the planetarium chamber to play
pre-recorded musical works. Will
this work and will visitors come and
pay to listen under the dome.
I can tell you from personal
experience that people will come and
enjoy the “music under the stars”. Just
listening (with a good sound system)
and the stars floating high overhead
is one of the most relaxing things that
people can enjoy. One can certainly add

more effects depending on the type of
music but one must be careful not to
overdo it. After all, where is that fine
line between stars and a laser show.
Jack Dunn takes this one step further
and writes about adding music to your
planetarium presentation in, “Add
Some Music To Your Day (Night)”. We
all know that music calms the savage
beast and that everyone is conditioned
to music because of movies and TV
but I’ve never heard music during
a lecture. Where is the fine line
between no music and wall-to-wall
music. Again this is dependent on the
presentation. The closer the program
gets to a pre-recorded “movie” the
more we can expect it to be wall-towall music. What is especially useful
is that if you do like shows, it has a list
of great music that you should review
as good music is always welcome.
“Jane’s Corner” by Jane is always
good for a laugh. She mentions Garry
Muhl reporting that when pointing
out the cardinal points N<S<E<W,
250 children in unison called out “E
is for Elephant!” Then their teacher
gently reminded then, “no, that was
this morning in reading class.”

Book Reviews (continued)
from its early beginnings as SIRTF
(Shuttle Infrared Telescope Facility)
designed to be hauled aloft by the Space
Shuttle, through its evolution from
Space Infrared Telescope Facility to
the free-flying telescope that finished
its mission in January 2020. A short
history near the end of the book details
the long road from idea to launch.
The Spitzer Space Telescope is
one of NASA’s Great Observatories
project, which includes the Hubble
Space Telescope (HST) and Chandra
X-ray Telescope. As a team the Great
Observatories provide data across
the electromagnetic spectrum
and have yielded thousands of
beautiful images and discoveries.
Two “roadmaps” in the second
chapter lay out the book’s structure.

“Because Krypton exploded
when he was a baby.”
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Kenneth E. Perkins has a
“Planetarium Memories” about the
visual presentation while playing
Berlioz “Symphonie Fantastique”.
While a bowling ball covered with a
wig rolling down a pig trough might
normally have been of most interest
to me, it was actually the mention of
the Bell Science Film, “Our Mr. Sun”
which the author loved and used for
years in his classes. I remember this
entire series and show them from
time to time at my planetarium.

In Astronomy”. It appears that
universities have been putting out
too many PhD’s in astronomy and
there are not enough research jobs
to go around. Without those jobs
available will these astronomers seek
jobs in a planetarium and is that a
good thing. Can someone educated
as a researcher make a good choice
for a planetarium job that is more a
teaching and entertaining kind of job.

Starting with the collapse of a cold,
dense interstellar cloud, the authors
trace Spitzer’s contributions to infrared
astronomy: Saturn’s V-ring with its
embedded moon Phoebe, determining
sizes of Near Earth Objects (NEOs)
and Kuiper Belt Objects (KBOs),
studying CO and CO2 gases in comets,
cataloguing brown dwarfs in the Milky
Way, and clever analysis to determine
important properties of exoplanets.
The second roadmap is extragalactic,
with Spitzer uncovering the history
of galaxy formation, and the earliest
galactic clusters. Ultra-luminous
Infrared Galaxies (ULIRGS) have
large red-shifts and appear to have
equally large star formation rates.
Throughout, Werner and Eisenhardt
point out “teamwork” - Spitzer’s use
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for follow-on observations by other
instruments. Many of the striking images
in the book are combinations of images
in various wavelengths. An infrared
telescope may be too small to image
a proto-planetary disc, but HST and
ALMA can do so. Spitzer data is freely
available to researchers in other fields.
The authors finish with “Spitzer
brings us very close to the first light in
the Universe,” offering some answers
to the book’s original three questions:
Where did we come from, how did the
Universe evolve, and are we alone?
More Things in the Heavens includes
copious notes for each chapter and lists
of resources for further reading. It is
well-written, and an excellent choice for
anyone interested in infrared astronomy,
professional or amateur alike.
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Sharon Shanks

WANING GIBBOUS
Odds & Ends

The Hamilton Planetarium
Scholarship Fund is pleased to
announce that Kyle Slaton, a student
at the College of Southern Nevada in
Las Vegas, is the most recent recipient
of its planetarium scholarship.
Activity by the scholarship fund
slowed due to the pandemic and also
affected the lives of students, including
Mr. Slaton. He completed his associate
degree in physical science this past
spring and planned to continue on for
his bachelor’s degree at the University
of Nevada-Las Vegas, but circumstances
led to his accepting a job recently at Best
Friends Animal Society in Kanab, Utah.

Hamilton Planetarium
Scholarship winner
Kyle Slaton.

While at CSN he was an intern
in the Ambassador of Astronomy
program, which included
operating and maintaining the
planetarium’s computers, telescopes,
projectors, and Digistar 5.
“My quest to obtain an associates
degree from the College of Southern
Nevada has been completed, and
I can proudly claim to be the first
college graduate in my known
family’s history,” Kyle said. I owe a lot
of this accomplishment to the CSN
Planetarium, and its management,
for their unwavering support and
encouragement; even when times
were stressful and reaching my
goals seemed out of reach.”
He said he plans to return college
when circumstances allow, but in
the meantime “There is opportunity
here for me to continue to share
my passion for astronomy and
the sciences, and it rarely leaves
the forefront of my thoughts.”
In Kanab, “the most amazing thing
about living here is our view of the night
sky. Unbelievably clear, and free from
the unavoidable light pollution that
plagues Las Vegas. And for a part of the
country with such nighttime visibility,
tourist traffic, and rich indigenous
Native American history, I am taken
aback that it is nearly devoid of
astronomy or science outreach. There is
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a wonderful company called Star Party
Tonight that has telescope viewings and
education, but that is all I have found.”
The Hamilton Planetarium
Scholarship was founded by Thomas
Wm. Hamilton of Staten Island, New
York, a retired planetarian, astronomy
educator, astronomer, and NASA
Apollo program participant. (For
more, see Planetarian, Vol. 40, No. 1,
page 24.) www.ips-planetarium.org/
resource/resmgr/planetarian/20072012/201103planetrarian.pdf
The goal of the fund is to increase
professional preparation for those
entering the planetarium field,
to enhance the field’s status with
the general public, and to increase
respect among all those working
anywhere in astronomy.
Scholarships range in value
from $500 to $5,000, and may
be renewed annually.
To apply, go to https://www.
planetariumscholarship.org.
In addition, the charter group of
trustees of the scholarship fund ended
their 9-year terms during 2020. In
addition to Mr. Hamilton, they were
Sheldon Schafer, retired director of
the Peoria (Illinois) Riverfront Museum
Planetarium and Pam Eastlick of the
University of Guam Planetarium.
New trustees are Nick Juliano,
program manager at the College of
Southern Nevada (for transparency, he
excused himself from considering Kyle’s
application); Sharon Shanks, retired
from the Ward Beecher Planetarium at
Youngstown (Ohio) State University and
former Planetarian editor; and Marc
Taylor, manager of the planetarium
and science programs at Hudson River
Museum in Yonkers, New York.
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DANGER!

Misconceptions Ahead
WELCOME TO THE COLUMN
Education is a complicated business.
Understanding and memory are constructed
in the wet, squishy and mysterious
structures of human brains. The process
of learning is unique for each individual,
and it is not possible to directly transfer
information from one brain to another.
This column will focus on misconceptions
in astronomy education. Misconceptions can
be useful stepping stones, or major barriers to
learning. They are easy to pick up from everyday
language or simplified diagrams, but can be
surprisingly difficult for people to move past.

A PRIVATE UNIVERSE
Everyday life bombards us with unscientific
interpretations of the Universe. Young children
have books where stars are pointy and the Moon
only comes out at night. They watch cartoons where
spacecraft whizz between closely-packed planets.

Once someone has constructed an incorrect
model of the Universe in their mind, all new
information will be interpreted with respect
to this model. Rather than helping, new
information will be used where possible to
elaborate and strengthen the incorrect model.
Like a walker who sets off along the wrong path,
every new instruction takes them further from their
goal. They listen carefully and do as told, turning
left and taking the second right as instructed,
without ever realising there is any problem.
The power of misconceptions is beautifully
exposed in the excellent 20 minute film ‘A Private
Universe’ (Harvard-Smithsonian Center for
Astrophysics, 1987). The film follows the thought
processes of learners, revealing how misconceptions
interfere with learning. It’s well worth a watch, and is
especially recommended for training new educators.

Avoiding Conflict
Information that doesn’t fit within the expected
model might excite a trained scientist, but for
most people it will create negative, uncomfortable
feelings. This is called cognitive dissonance. To
avoid this feeling, people are likely to remove their
attention from the conflicting information, and
may even forget that they ever encountered it.
“The instruction says ‘turn left at the tree’
... but maybe that was just when the road
bent a bit back there? Or maybe it means the
tiny track by the telephone pole? Yes, that
must be it. Ok, let’s see what’s next …”

Your Brain: The Unreliable Witness
A Private Universe: A learner may create meaning in a way different from that
intended by the teacher.

Even worse, our brains are perfectly
happy to create false memories.
Scientific demonstrations with surprising
outcomes are popular in informal education.
But beware: learners have been caught in the act
of rewriting their memory of a demonstration’s
outcome to better fit with their prior beliefs.
This can happen due to use of inference to
construct our understanding of what we are
experiencing. Prior memories are used to interpret
current events, and so misconceptions can
distort the observer’s perception. For instance,
an eye-witness report of a robbery is likely to
be distorted toward the witness’s expectations
of a stereotypical robbery (Holst, 1992).

Avoiding Conflict: We pay more attention to information that agrees with our prior beliefs.

“It looks strange but it must be down this way
- it said to turn left by the telephone pole.”
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I once heard a wonderful - if somewhat alarming
- story about a demonstration where a ball
rolls around a curved track which then releases
it onto a flat surface. Students were asked to
observe the ball’s path after its release. The ball
travels in a straight line. But the students, laden
with their misconceptions, report having seen
it travel in a curve. The exasperated professor
places a straight edge parallel to the ball’s path
and re-runs the demonstration. The students
cannot now deny that the ball is travelling straight
… this time. They still insist that its path was
curved the first time - they remember it clearly.
This all sounds rather disturbing, but it makes
sense if you consider that human memory has
developed not to create an accurate record of
the past, but rather to provide information
to help us predict the future. Even our most
vivid memories are far less accurate than we
might believe. But that’s another story.

were asked to assess evidence suggesting that
risk-taking personalities were particularly suited
(or not) to being firefighters. Afterwards, they
were told that the evidence was entirely made
up (fake news!) and that the true relationship
was unknown. However, when the subjects were
then asked to explain their personal beliefs about
such a relationship, they still called upon the
debunked ‘evidence’ in forming their opinions.

FUTURE COLUMNS
This column will look at some of the most
common and important misconceptions in
Astronomy. We will consider the misconceptions
that the audience are most likely to bring with them
into the dome, and how we might best help learners
work their way out of these intellectual dead-ends.

Strategies for the Educator
Pathways of learning need to take into account
that the learner is not an empty head. They may
well bring an elaborated ‘folk wisdom’, commonsense or otherwise misconceived model that will
need to be acknowledged before they are able to
start building an alternative, scientific model.
Teaching can fail entirely where misconceptions
are not identified and addressed. A good example
of such a topic is Phases of the Moon. Learners often
start with a well-developed (but incorrect) model
where the Earth’s shadow is responsible for the
effect. And many remain stuck with this model. This
topic will be discussed in next edition’s column.
It appears to be necessary for such learners to
pass through a period of uncomfortable cognitive
dissonance and confusion before they will be able
to accept that they need to reassess the accuracy
of their prior model. So if your students report
that your lessons are confusing and difficult to
understand, this may be a good sign! (Dowd, 2012.)

Zombie Beliefs
One final note of caution.
When you have successfully persuaded somebody
that their prior belief was incorrect, and they
accept the correct scientific explanation, and they
get 100% in the exam ... Stay alert. That incorrect
model is still in there, lurking in their brain.

Strategies for the Educator: The learner who expects a lunar eclipse each month will be puzzled by
the Full Moon.
····· ····· ····· ····· ····· ····· ····· ·····
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Despite having learned the ‘right’ answer,
they may still instinctively fall back upon
their prior beliefs in their future thinking.
A social psychology experiment (Anderson
et al., 1980) demonstrated this danger. Subjects
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LAST LIGHT

Of all the gin joints on the internet...
By the time you read this, most of us will have spent
a year struggling with the novel coronavirus pandemic.
Some of us have lost jobs and audiences. We’ve learned
new technology, pivoted to online programming, and
might have a new appreciation for the word “zoom.”
····· ···· · · ·· ·· ·· ·· · · ·· ·· ·· ·· · · ·· ·· ·· ·· ·

In the U.S. Michael McConville’s e-conferences, Alan
Gould’s PPA gatherings, and MAPS Chats organized by
your secretary Patty Seaton let us share tips, tell stories,
cheer one another’s spirits, and meet with colleagues all
over the globe. It’s like a long planetarium conference,
maybe with fewer snacks. The chat boxes in those meetings
might be the equivalent of passing notes during class.
(to Mark Webb): Mark, you are only one
letter from the Dark Webb.
(Mark replies): I bought an extra vowel with bitcoin.
“Of all the gin joints on the internet…”

Mike Smail reported that the Adler building was closed,
but had become a film set for NBC’s “Ordinary Joe.” The
crews were shooting in different parts of the building.
Geoff Holt: Will there be a chase scene in the Atwood
Sphere? (It’s a large hollow “planetarium” from
1913 – a stationary sphere with holes drilled to
simulate the stars for visitors sitting inside.)
Mike Smail: A verrry slloowwww scene.
····· ···· · · ·· ·· ·· ·· · · ·· ·· ·· ·· · · ·· ·· ·· ·· ·

Green screens are a creativity outlet. Keith Johnson found
some animations of spacecraft bridge arrays, and adapted
them for green screen images. When someone called out,
“Open the pod bay doors, Keith!,” he replied that “he’d
just crawled into a console do a level one diagnostic.”
····· ···· · · ·· ·· ·· ·· · · ·· ·· ·· ·· · · ·· ·· ·· ·· ·

Steve Mitch reported that his old planetarium
in West Virginia was closed, and the room is
now used by Zoo Education. His dome was
part of a park with gardens and a zoo.

Steve Berr, an enthusiastic “Brooklyn
boy” and retired planetarium director and
astronomy evangelist has passed on to the
stars he loved.

He wasn’t happy. But it did get fixed.
“Did you say Zoo Education? What do they do –
put all the giraffes in the middle of the room?”

····· ····· ····· ····· ····· ····· ····· ·····

“No, they fly hawks in there now.”
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ··

When the U.S. Space and Rocket Center was building
their planetarium, Virginia’s Tony Kilgore went to
his administration and asked them to write letters
of recommendation for him to apply for the job.
“Why do you want to leave?”
“Well, you don’t fund the planetarium here…”
The administration was sufficiently “inspired” to find
two million dollars for a complete renovation of his
planetarium. In December 2018/January 2019, it was
decided to begin construction on (wait for it) March 15,
2020. The school closed for COVID, construction has been
on-going, and the Hylton Planetarium will have all new
equipment, including a new office and production suite.
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ··

Someone posted the headline “Former Israeli
space security chief says extraterrestrials exist,
and Trump knows about it” adding that “A “galactic
federation” has been waiting for humans to “reach
a stage where we will understand... what space
and spaceships are,” Haim Eshed said.”
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ··

Jack Dunn described a dung exhibit in the museum
where he worked in Nebraska. The space has been
beautifully renovated, with the
best rest rooms in the museum. To
which Mark Webb asked, “Is that
the definition of ‘maker space’?”

”

· · · · · · · · · · · · · · · · · · · · · · · · · · ···· ····· ·····

Kelly Herbst reported on an
exhibit the Virginia Living Museum
hosted years ago, themed “the scoop on poop” complete
with an official logo resembling a familiar emoji. The
logo was posted on an advertising billboard, and “we
got seriously in trouble for our “offensive” image.”
“What?” she asked. “These people don’t have pets?”
Kelly also described the human sundial her
administration wanted built as part of a building
renovation. She did drawings, calculated the hour
lines, and provided them to the architect.
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····· ····· ····· ····· ····· ····· ····· ·····

For the superstitions among us,
is it suspicious that the Denver
Science Center closed on Friday
the 13th in March, the planetarium
reopened on Friday the 13th in June,
and everything closed again on
Friday the 13th in November?
····· ····· ····· ····· ····· ····· ····· ·····

A moment of silence in remembrance
of the Arecibo telescope brought Mike
Murray’s story about a visit there. The
winding and twisting road up the valley
wall is lined with wrecked cars along
the roadside. They were left there as
a deterrent to dangerous driving.
Distance models have a new lease on
life these days. Social distancing codes
require six feet of space between people
in the U.S. and planetarium theaters
are only allowed a fraction of seating
capacity. Both Shawn Laatsch and Brian
Koehler reported that they could only
use 11 out of 50 seats in their theaters,
“but they’re selling out all the shows!”
In the Buffalo, New York area, right
across the river from Canada, Mark
Percy noted that across the border, the
rules state two meters between people.
“They’re slightly safer than we are.”
And if you’re canoeing, if you
can reach someone else with your
paddle, give them a whack with
yours, because they’re too close.
“Stay two AU away for social
distancing.” Calculate that model.
“We need to add a virtual
spitball feature to Zoom.”
····· ····· ····· ····· ····· ····· ····· ·····

The architect decided the lines weren’t pretty enough,
and he made them so. When the director took Kelly out to
see the finished product, and pointed out that the sundial
March 2021

A graduate of Brooklyn College and
Temple University, Steve had majored in
geology and began teaching in New York but
soon pursued his long and successful career
as Planetarium Director at Pennsylvania’s
Plymouth Whitemarsh High School, located
in the Colonial School District.

Patty Seaton took home several of
the school snakes to care for them
at the beginning of shutdown. And
someone asked, “Which one was
Cauda and which one was Caput?”

····· ····· ····· ····· ····· ····· ····· ·····

Talia Sepersky noted, “So today is less wasted.”

do they do – put all the
“What
giraffes in the middle of the room?
People join in from everywhere. “Either Marco’s back on
the road, or that’s an extremely complicated green screen.”

IN MEMORIAM

“A jackhammer.”

····· ···· · · ·· ·· ·· ·· · · ·· ·· ·· ·· · · ·· ·· ·· ·· ·
····· ···· · · ·· ·· ·· ·· · · ·· ·· ·· ·· · · ·· ·· ·· ·· ·

didn’t tell time with the architect’s
“correction,” he asked her how to fix it.

In one of Mark Webb’s
presentations about Goto’s new
(continued on pg. 76)

In addition to nearly three decades
running the school’s planetarium and its
very active astronomy club Steve taught
astronomy classes at the Community College of Philadelphia One of his high
school students was a founder of the Antique Telescope Society and boasts of
having remained close friends with Steve for nearly fifty years.
Steve and Mr. Rogers. Photo courtesy of
Sam Storch.

One of Steve’s unwavering efforts ultimately resulted in the placement of
a very large refractor in a rooftop observatory at his district’s middle school.
He often attended meetings of the Delaware Valley Amateur Astronomers,
and because of his enthusiastic and genuine manner, Steve was frequently
interviewed by the media.
Steve’s sterling reputation made him a popular presenter at Middle
Atlantic Planetarium Society conferences. Following his three decades in the
planetarium Steve retired and began the sale and support of Starlab portable
planetariums, his energy and involvement undiminished.
Noted for his unwavering enthusiasm, his eyes sparkled when he was
engaging with someone about some topic in astronomy. His wife of 56 years
and his three children knew that he was a proselytizer for astronomy as
well as a writer and humorist, sometimes even telling his jokes in Yiddish.
Unflappable and cheerful, Steve had survived a bout with cancer which
failed to reduce his intensity or professional involvement. He was always and
obviously happy to be alive.
I had the honor of presenting a workshop with Steve just a couple years
ago; attendees got to see two animated retirees doing what they’d have done a
decade or two ago. This is the essence of Steve. A talented story teller, amateur
geologist, and talented banjo player, Steve is a beloved father and grandfather
and his family recalls that often he’d be stopped in the street by former
students who thanked him for igniting their own interests in science.
Never allowing age and health to diminish his “spark,” Steve’s gift to his
entire extended family was a skillfully planned trip for all to see the Aurugst
2017 total solar eclipse. Since Steve’s college training had “officially” been in
geology, the trip also included stops in geologically significant locations as
well as the eclipse. From selecting a viewing site to arranging lodging and
transportation Steve created a memorable experience. It was a brilliant way to
share his greatest scientific passions. Sadly, by the time of the trip Steve was no
longer able to travel from Pennsylvania to Driggs, Idaho, yet during the trip,
somehow both astronomical and geological resources would just “appear.”
Steve Berr will always be remembered as a genuine, sincere, and skilled
man- a mentor and teacher always bringing science into the hearts and minds
of everyone around him. His family described him as a “mensch” which is the
Yiddish term for a person of sincerity and goodness. - by Sam Storch
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Last Light (continued)
Aetherios projector for four to twelve meter domes,
one image shows a person holding the projector
at arm’s length, to demonstrate its mass.
Someone wanted to know, “Is it recommended
to hold it up in the air like that?”
Pat McQuillan: “Yes, but only 30 minutes after eating.”
Mark Percy: “Perhaps that is the elevator lift?”
Mark Webb’s phone began ringing while he was
describing Goto’s products. In the chat box, Mark Percy
asked, “Oh. I wasn’t supposed to call you right now?”

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ··

Felix and Paul studios described an ambitious
project aboard the International Space Station. It takes
lots of negotiation to get equipment up there and
determine placement. “Everywhere you want to put
the camera is where the astronauts don’t want it.”
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ··

Stay safe, stay sane, and wear your mask!

2022 IPS AWARD & NOMINATIONS
The IPS Awards Committee members are
Kris McCall at Cernan Earth and Space Center
of Triton College (kristinemccall@triton.edu)
and Tatsuyuki Arai at Katsushika city museum
Planetarium (tats.arai@nifty.com).

So far, there have been 8 persons awarded with the IPS
Technology and Innovation Award.

Time has come to nominate people or institutions for
the 2022 IPS Awards and Fellowships. The next IPS Awards
will be given and Fellows named at the IPS Conference
in St. Petersburg, Russia in June 2022. The IPS Board will
decide which persons or institutions nominated will be
honored at the next IPS Board meeting. The decisions
will be based on the Awards Committee presentations
regarding each potential Awardee or Fellow candidate.

Deserving IPS members can also be named IPS Fellows
and in order to be named the IPS Standing Rules state that
“a member must have continuous active membership in
good standing in IPS for at least five years and substantial
contributions in at least two of the following respects:

Nominations for the 2022 IPS Awards and Fellows
must therefore reach the Awards Committee on time
and in any case no later than the 1st of June 2021. Please
send your nominations to my email address (mak@
eef.edu.gr) and include the reasons why you think
your nominee should be awarded or named an IPS
Fellow, along with any additional information that
may support the nomination. Also, feel free to contact
fellow members of the Awards Committee or your
IPS Affiliation representative in case you want to get
more information regarding rules and procedure.
As you well know, the IPS Awards that require
nominations from the members are the following:
1. The IPS Service Award. This, according to IPS Standing
Rules “shall be bestowed, from time to time, by the
Society upon an individual or institution whose
presence and work in the planetarium field has been,
through the years, an inspiration to the profession
and its members.” Since 1982 there have been 24
people awarded with the IPS Service Award.
2. The IPS Technology and Innovation Award. This
“shall be bestowed, from time to time, by the
Society upon an individual whose technology
and/or innovations in the planetarium field have
been, through the years, utilized or replicated by
other members and/or other planetariums.”

For both these Awards the nominees must
have a broad, deep and concrete effect in
the profession and its development.

1. Serving IPS in effective office, diligent and/
or devoted committee work, and the
organization of conferences and meetings.
2. Relevant and significant publications
and/or conference presentations.
3. Cooperation with professional societies,
organizations and groups which bring attention
to the importance of planetariums’ existence.
4. The development of new methods
in the planetarium field.”
So far, there have been 269 people named IPS Fellows.
I would like to encourage you to consider
possible Awards or Fellows nominees not only
from your region but from all over the world.
More information regarding previous Awardees and
Fellows can be found in the IPS Awards Committee web
page (www.ips-planetarium.org/?page=awardees).
Complete rules are found on page 16 in
IPS Bylaws and Standing Rules, http://www.
ips-planetarium.org/?page=rules
Manos Kitsonas
Awards Committee Chair
mak@eef.edu.gr
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