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

Embracing the mask

It was a cruel type of irony that I titled my March 
column “The importance of face to face,” just in time 
for the coronavirus pandemic to hit and face to face to 
became “face to face six feet apart and wear a mask.”

I am frequently reminded of a line from the 1993 movie 
Jurassic Park spoken by Dr. Alan Grant, “The world has just 
changed so radically, and we’re all running to catch up.” 
We’re running, certainly, to produce and launch content, 
education, and connection with our audiences on line. 
And it also feels like were’s stuck in a nightmare, one in 
which we run but never make progress fleeing from the 
monster. In this case, the monster is uncertainty. We can’t 
make decisions without knowing when and how we can 
reopen (or if we even should or could). 

When I wrote this column, news was just starting to 
break about major layoffs and staff reductions at the large 
science museums in the U.S. Uncertainty now is future 
employment and the sustainability of science centers that 
rely on visitors through the door, not watching on line. 

Making a point to remember the vendors
When it became obvious that this issue of Planetari-

an was going to include a lot of content about the effects 
of COVID-19 on the planetarium community, I decided 
to make one of my occasional story contribution and 
survey the vendors to see how they were faring. Planetar-
ium vendors are family, even if they are only one or two 
colleagues from a large company or from a company of one or two. 
About half of the vendors I contacted replied, and I think their answers 
are a good sample of the care and camaraderie that everyone in this 
community feels about each other.

And now, about the masks
The other thing special in this issue is the response to my request for 

the associate editors and other contributors to share selfies in masks. 
Susan Button started it all when she shared a picture her granddaugh-
ter had taken, and it grew from there.

Some of the photos came with stories, and some of the masks are 
as creative as the the people whose lives they are helping to keep safe. 
Astronomy themes are favorites, of course. 

Michael Daut shared train robber Michael, and a fierce and sinister 
Alex Cherman stuck a pose with a Marvel Comics-themed mask.

Guilherme Marranghello’s mask is hand decorated with planets 
and satellites. April Whitt chose astronomy, and a pair of sun glasses is 
enough to change up for her second picture for Last Light. Mark Percy 
represents the United Federation of Planets in his mask, and you can 
tell that Mike McConville is smiling behind his constellations bandana.

Ron Walker (being typical Ron) is protected behind the face hugger 
from the movie Alien. Mark SubbaRao makes up for his plain (albeit 
neon green) mask with having a telescope in the background.

Masks are not as common outside the U.S. Tom Callen photoshopped 
one into his picture, but he noted it is also anaglyphic.

Lars Petersen noted that masks “are hard to 
come upon in Denmark because the authorities 
don’t recommend them in public. People tend 
to reuse them or do not replace after the max 2 
hours of use or when moist.”

Loris Ramponi made a poignant statement 
through his image. See Page 91.

Carolyn added the back story for hers: “I like 
to sew. In March, I began making face masks for 
us to wear, and offered one to a neighbor who 
was undergoing chemotherapy. She mentioned 
it to someone else, and I started to get requests 
for masks from others. So, I’ve been sewing and 
selling space-themed masks for people who 
want something special. 

“Then the project blossomed into a mask-
making task force in our area. People in our 
Colorado county have donated fabric, thread, 
etc. to the task force. Sewists have banded 
together and are busily making masks to donate 

to first responders, law enforcement, hospice workers, local veterinari-
ans, other essential workers, immune-compromised neighbors, etc. It’s 
been a real joy to learn the little scraps of material I have been whip-
ping through my sewing machine are helping others stay safe as they 
do their jobs during the epidemic.”

I did not request masked photos from the four authors of the research 
paper on embodied design that starts on page 30. It would be hard to 
explain later when their article is shared.

A farewell for Jeanne Bishop
Finally, Jeanne Bishop went a step further and added gloves to her 

image. Oh, that is so typical Jeanne—to go above and beyond. I will 
miss her presence in Planetarian.

She announces (page 60) that this will be her final contribution 
to Seeking What Works, the column focused on the IPS Education 
Committee. She is retiring from her role as committee chair. 

Anyone doing planetarium research knows that the name of Jeanne 
Bishop appears frequently; she was one of the first to publish scholar-
ly articles about education under the dome and those papers are cited 
frequently in later studies.

She has spent her entire life, literally, immersed in planetariums 
and involved with the International Planetarium Society. She has 
been here for us since the beginning So much of what we try to do as 
a society —to educate, share and lead—have been set by her example.

We, as a society, will miss her quarterly contributions.   I

I decided that the astronomy-themed hat was 
enough justification to pull editor’s privilege 
and share another picture of my granddaugh-
ter. Ellis is rocking a hair scarf her mother, an 
emergency room nurse, wears for work. And 
then I couldn’t decide which one. Photos by 
John Shanks.
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Mark SubbaRao
Adler Planetarium
1300 South Lake Shore Drive
Chicago, Illinois 60605 USA
+1 312-294-0348
msubbarao@adlerplanetarium.org

President’s Message                         

How much the world has changed

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

My March President’s Message talked about what a wonderful time 
we were to have at the conference in Edmonton. I talked about the 
great sessions that were planned, the opportunities to greet old friends 
and make new ones, and to seal the deal I even included a picturesque 
photo of Jasper National Park where the post conference tour was to 
be held. 

In the three months between issues, the world has changed. The 
COVID-19 pandemic has been devastating to our community. Plane-
tariums all around the world are shuttered and we have been hearing 
about many members losing their jobs.. We face great uncertainty of 
when we’ll be able to open our planetariums again, and how much 
we’ll need to change how we operate when we do open our doors.

At the same time it has been inspiring to see how our community 
has responded. Almost overnight planetarians started teaching them-
selves new skills and started producing online content. I’d like to recog-
nise the work of Michael McConville and the other organizers of The 
Dome Dialogs eConference series through Facebook and Zoom. These 
webinars have been a great service to the community, both for the 
content of the sessions and the fellowship that these virtual gatherings 
bring.

As an industry, we need to transition from survival to recovery. 
Ideally we will do this in a way that makes us more efficient and stron-
ger in the long run. While we were hit with the impact of the pandem-
ic seemingly overnight, that recovery will be much longer. 

IPS also needs to change to adapt to the new needs of our commu-
nity. I’d like to thank Thomas Kraupe for co-chairing the new IPS 
COVID-19 Task Force with me. So far we’ve sent out surveys, issued a 
mini-grant program, increased the frequency of the Communicator 
newsletter, and opened the new Planetarium Network forum. (https://
ipshub.mn.co/)

While we won’t be able to gather in person, we are excited about 
the upcoming virtual IPS conference now being planned. My hope is 
that this virtual event becomes a model for get-togethers in the future. 
Perhaps in the future we can hold a conference every year, alternating 
between in-person and online meetings.

From council to board
IPS was scheduled to hold a council meeting on June 19 during the 

Edmonton conference. It still will be held, albeit virtually instead of in 
person. At that meeting we will transition from our current governing 
structure of a council made up of affiliate representatives to the new 
board structure with representatives from each continental zone. 

We’ve gotten many questions about what that will mean for affil-
iates and their relation to IPS. For the most part little will change in 
that relationship. IPS will still be, at its core, an organization made up 
of affiliates. In fact, we are actively encouraging the creation of new IPS 

affiliates across the globe. Affiliate reps will be needed more than ever 
as the communication link between their members and the board.

New director of operations
Due to a staffing change at the association management company 

that the IPS has engaged, Managing Matters, we now have a new direc-
tor of operations. The IPS would like to thank 
our previous Director of Operations Kristen 
Lepine dos Santos for her service to the orga-
nization.

Jennie Benjamins has taken over this 
role. Jennie has worked in the association 
management industry for over three and a 
half years. She has developed and executed 
an association rebrand, managed member-
ship development plans, and commu-
nication strategies for her clients. Her 
professional background is based in the not-
for-profit sector with various roles ranging 
from fundraiser to marketer and publi-

cist. Jennie is excited to be part of the IPS community and looks 
forward to connecting with all of you.    I

Jennie Benjamins

Coronavirus forces deadline extensions
In light of the disruptions caused by the pandemic, the IPS 

Council has voted to extend the deadline for the submission of 
bids for the 2024 conference. Bids are now due on September 1, 
2020.

More information about the bidding process is available from 
President Mark SubbaRao at the email listed above.

In addition, the deadline for nominations for the positions 
of president elect, secretary, and treasurer for 2021-22 has been 
extended to September 2, 2020.

Candidates normally present their reasons for wanting to 
become an officer to IPS members in person during conferences, 
but because the 2020 conference has been cancelled the Election 
Committee is requesting that all nominees submit a 3-minute 
video that will be accessible to all members via the IPS website.  

Nominations must be received by Martin George, Elections 
Committee chair, by 12h Universal Time on September 2, at 
martingeorge3@hotmail.com. Acceptances by nominees are 
asked to be received by, at the latest, one day later. Persons who 
have accepted a nomination at any time before the closing date 
are encouraged to prepare their video as soon as possible.

Note that the terms of office for secretary and treasurer are 
two years each, but the office of president elect will be followed 
by two years as president in 2023-24 and two years as past 
president in 2025-26.     I
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Dear Friends and Colleagues
Please excuse the puns (it’s been a long few weeks), but I wanted to 

share my recent experiences with a new type of electronically-assist-
ed telescope that has been keeping me “focused” while staying home. 

It’s called the eVscope, and it’s made by Unistellar of France. 
(unistellaroptics.com/) I was one of the first in the U.S. to buy one and I 
have been using it from my backyard on the west side of Chicago, Illi-
nois.

(Of course, eVscope is not the only electronically-assisted telescope 
to come on the market recently. The Stellina telescope from Vaonis, 
also a French company, is another. (https://vaonis.com/about-us) Both 
retail for about $4,000. Others are surely in the works.) 

The Class 9 Bortle scale skies in my neighborhood are as light-pollut-
ed as they get, but I have been amazed at the scope’s performance and 
intrigued by the opportunities it offers to our community. First let me 
tell you a little about the scope itself and then about its educational 
potential.

The eVscope is an all-electronic Newtonian telescope with a modest 
114 mm (4.5 inch) objective mirror. (Links at the end of this letter will 
take you to a couple of webpages with more details.) It only weighs 9 
kg (approximately 20 pounds), including the tripod (see picture 1). The 

focal ratio is F/4, so at 
the size of its CMOS 
color-imaging chip, 
it achieves a resolu-
tion of 1.7 arc seconds 
per pixel across a full 
image diameter of 
about 25 arc minutes. It delivers a 1.2 megabyte image. 

The scope has its own onboard computer that automatically 
conducts starfield identification, so it’s easy for the user to point it, find 
objects and then track them. This latter feature alone makes it a winner 
in light-polluted skies where it’s hard to see enough stars to locate any 
dim object, even with binoculars. I’ve found pointing accuracy is never 
off by more than a couple of arc minutes and tracking never waivers.

Put the scope in enhanced mode
But finding the quarry is just the first step. Once you are on target, 

the telescope can be put into “enhanced” mode where it takes a stream 
of 4-second exposures, which it continually rotates and averages in a 
process called stacking. If you then integrate for a couple of minutes, 
even in Chicago skies, you can easily image and start to see fine details 

Letters to the Editor                                                                           

An open letter to my fellow planetarians:
There’s been a “see” change in observing

Jim Sweitzer, PhD
Science Communications Consultants, LLC
Chicago, Illinois USA 
j.sweitzer@icloud.com

From left: M51—Four minute Exposure from Chicago; M61 with its new supernova; M42—After only 3 minutes of image stacking. All images by author.

2 3 4

The eVscope. Used with permission from 
Unistellar Optics.

1
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of 9th or 10th magnitude deep sky objects. (See pictures 2, 3, 4, and 5 
for typical images from my location. The last picture in that series was 
tweaked a bit with Adobe Lightroom after the session.) 

Dark sites can do even better in less time. (See picture 6 from a 
colleague in France who observes with his at a Class 4 Bortle site.) Even 
where I live, I can easily see stars at least down to 16th magnitude and 
fainter.

Along with the fact that this scope allows me to see deep sky objects 
from my urban backyard, its ease of use and portability are among 
its biggest pluses. Yes, it is possible to configure a normal 8- or 11-inch 
amateur telescope to do this type of “go-to” finding and imaging and 
even get higher resolution images, but not as easily and quickly as with 
the eVscope. 

Instead of hauling 40-70 pounds of gear into the backyard, align-
ing it, and setting up my computer to process the images, I carry a 
20-pound scope and tripod in my backpack. I level it and I’m ready to 
go. Additionally, because of the way it tracks and records images, this 
scope, unlike others, would be just as well-suited for rooftop concrete 
platforms or decks and doesn’t require a separate pier. 

It operates from an app
I operate the telescope from an app on my smart phone. The eVscope 

does autonomous star field detection within a minute and then it’s 
ready to start hunting deep sky objects. It’s easy to choose the objects 
from an intelligent menu or enter coordinates yourself. 

Once you’ve slewed to your nebula, the image enhancement and 
stacking begin with the press of an icon on the phone screen. There 

is a tiny, onboard monitor on the telescope with an eyepiece so you 
can watch the same enhancement process on your phone screen. My 
guest observers have all enjoyed watching the signal to noise gradual-
ly improve on the screen in real time. Within a couple of minutes, you 
usually have a great image. 

I have found that although some like to look through the onboard 
eyepiece, most are happy to watch the image continually improve on 
the phone. And because the images are already on the phone, they are 
easy to share. I’ve used Zoom to bring people along in real time and also 
texted or air dropped images to my guest observers right after observ-
ing sessions.

Possible for dome casting?
I foresee that this kind of scope could be easy to stream into a dome 

cast. Imagine one of these devices backpacked into Tierra del Fuego to 
image a far-southern comet for sharing around the world via the Inter-
net. For international astronomical educational efforts, these seem 
tailor-made.

Astronomically, the eVscope was primarily designed for and works 
best at sighting deep sky objects, like galaxies, clusters or nebulae—
objects that would work well at about 100 magnification. When an 
image is in enhance mode, it’s like looking directly through a 1-meter 
reflector. 

The eVscope was also designed for recording astronomical events 
like exoplanet transits or asteroid occultations because it can record 
hour-long sequences of images. 

The SETI Institute will be coordinating the global network of 
eVscopes in Citizen Science projects. The Citizen Science data and 

offline image analysis offer intriguing oppor-
tunities for educational programming for 
high school and college students, as well as in 
Astronomy 101 classes on most campuses—
with or without formal observatories or plan-
etariums.

The eVscope, however, is not designed 
for small, high surface brightness observing 
of details on the moon or planets, primarily 
because it does not have the focal length for 
higher magnification. For solar system observ-
ing, I use a small, 4-inch Maksutov, which is 
portable and performs well in urban skies too. 

But consider a moment those solar system 
targets for public programming: If you are 
restricted to doing public programs when the 
planets are convenient or the moon is around 
first quarter, you have a limited number of 
days and times per year, all of which are weath-
er-dependent, when you can conduct observ-
ing sessions. 

Gazing beyond the solar system
The eVscope, on the other hand, reaches 

numerous targets on any clear night. And, 
instead of being limited to just 10 astronomical 
units, you can easily gaze out over 80 million 
light years. As an experiment, I went even 
further and captured light from a quasar 2.5 
billion light years away.

The deep sky subjects, however, bring with 
them their own challenge—that of explaining 
them to the average viewer. It’s fairly easy to 
help people understand what they’re look at 
when they view the moon, Saturn, or even a Above: Image 5a, M81 a few minutes into imaging process as seem from phone, and (Image 5b) the 

same image tweaked a bit later in Lightroom. Photos by author. Image  6, M16 from a dark site. Courte-
sy of J.M. Laugier.

5b

6

5a

(Continues on page 37)
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As a continuation of last year’s article1 about audience impact in 
Planetarian, I am continuing our focus on principles of storytelling and 
world-building that are unique to digital fulldome theaters (with some 
parallels to virtual reality experiences). 

The immersive dome’s cinematic language is different from tradi-
tional “flat” cinema and the audience 
experience is certainly different. Here, 
we explore some of the intangible qual-
ities that make the dome what it is and 
imagine how to harness these special attri-
butes to unlock the medium’s true poten-
tial through immersive storytelling. 

Incidentally, I take a much deeper dive 
into this topic in the recently-published 
textbook The Global Impacts and Roles 
of Immersive Media, edited by Jacqueline 
Morie and Kate McCallum2. I also want to 
acknowledge contributions to my thinking 
in this article by two of my fellow immer-
sive storytellers, Carolyn Collins Petersen 
and Ryan J. Wyatt. They have long written 
for immersive spaces and taught about 
storytelling under the dome, and their 
insights are invaluable. 

 
Deciphering dome storytelling

 The topic of story is a fascinating place 
to start our conversation, since the impor-
tance of story is often elevated to a nearly 
mythic status as the rare quest that must be 
sought out conquered first, before taking 
any successive steps. (I do this as well) These “perfect stories” are as rare 
as magical unicorns and all-powerful genies and are just as unlikely to 
be captured. The overused trope that “story is everything” has proba-
bly done more to paralyze would-be-creatives in their starting blocks 
than to inspire authentic next-level storytelling. To be honest, stories 
typically develop much more organically. They often define them-
selves only after hacking through lots of bad ideas to get to a few good 
ones that need care, craft, sweat, perseverance, and polish to emerge. 

1 “Guest Editorial: Planetariums need to build and engage audiences to survive,” 
Vol. 48 No. 1, March 2019.
2 The Global Impacts and Roles of Immersive Media,  Handbook of Research On series; 
IGI Global, 2019. See igi-global.com/book/handbook-research-global-impacts-
roles.

In addition, the concept of “story” includes all aspects of a cinematic 
production: visuals, acting, narrative, music, sound effects, and some-
times even silence.

 The immersive dome has native characteristics that battle against 
tried-and-true narrative story conventions. Stories conceived tradi-

tionally do not always work in fulldome. When they do, they are 
usually just okay, but they often fail to lean into all the unique bene-
fits that the digital dome medium uniquely can afford. Conversely, 
ignoring certain key storytelling tools from traditional cinema can 
also hamstring the experience you are designing for your audiences, 
who are hoping to be immersed in the dome. Seems like an impossible 
conundrum. It, thankfully, is solvable.

 Here are a few principles I’ve learned as I work to decipher the dome’s 
story language. On a most essential level, fulldome is not cinema. It is 
not theater. It is not a themed entertainment experience. It is also not 
a blend between the three. It is something greater than the sum of its 
parts.

Fulldome storytelling:
Embracing the dome’s uniqueness

By Michael Daut
Board Member
IMERSA
msdaut@gmail.com

Guest Editorial                                                                                 

Image 1. The fabled Cinerama Dome on Sunset Boulevard in the heart of Hollywood, 
once home to the extreme wide-screen Cinerama film format. All photos by Michael 
Daut.
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Fulldome is its own creature
On a most essential level, fulldome 

borrows DNA from cinema, theater, 
and themed entertainment to create 
something new that has its own set of 
strengths and weaknesses.

 With this in mind, here are some 
things that the dome does naturally:

 • places the audience inside a 
“virtual” space;

 • reveals a lot of (potentially distract-
ing) context surrounding the main 
focus of a scene;

 • offers a sense of kinetic motion as 
if the audience is moving through 
the scenes (rather than the camera 
or the scenes themselves moving);

 • adapts to the scale and shape of the 
scene, with the skill of a mystical 
shapeshifter, changing the dome’s 
apparent shape and size to suit the 
content projected on it;

 • provides a specific vantage point 
to the audience inside each scene 
as either a first-person participant 
or as a third-party observer with 
a level of closeness determined by 
the director;

 • creates an alternate world of both 
sight and sound (using purposeful-
ly directed music and narration) for 
the audience to inhabit. 

 • Here are things that the dome does 
not do naturally (or may not do 
well or even at all):

 • quick shifts in audience perspec-
tive (a.k.a. traditional fast-cut film 
editing);

 • restricted views;
 • sudden changes in scale of people 

or objects on screen;
 • very short shots;
 • certain transitions like dissolves or 

superimpositions; 
 • provide an aesthetic distance 

between the audience and the 
content;

 • create passive connection with the 
audience.

These lists are by no means compre-
hensive, and I certainly don’t pretend 
to understand all there is to know about 
this incredible medium. However, they 
do establish some fundamental differences and similarities between 
the dome’s spiritual ancestors: cinema, theater, and themed entertain-
ment. 

 
Cinema vs fulldome

 In an overly simplistic way, cinema is a voyeuristic experience in 
which the viewer is invited to look through a “window” into a story 
they can enjoy from a safe distance. Surround sound adds to the sensa-
tion of immersion, but visually, audiences do not find themselves 
surrounded by story imagery. It is not until the audience willing-
ly engages in the story emotionally through the “willing suspension 

of disbelief” enabled by all aspects of 
the medium (script, visuals, narrative, 
soundtrack) that they feel the story 
actually is happening to them.

 In fulldome, there is no natural 
aesthetic distance between the audi-
ence and the content. If cinema allows 
the audience to peer anonymously 
through a window, fulldome places the 
audience in the room with the charac-
ters with no “safe” or “hidden” perspec-
tive. Therefore, fulldome thrusts 
the audience right into story spaces 
whether the audience realizes this—
or whether they want to be there or 
not. Savvy directors must learn how 
to use this reality to their advantage 
and warm the audience to the idea of 
story immersion without letting the 
audience members know that they are 
immersed from the moment the visuals 
appear on the dome. 

 
Theater vs fulldome

 Again, to oversimplify, theater is a 
communal experience in which live 
performers draw energy and insight 
from an audience that is also inside a 
specific physical space with them. That 
experience affords an organic dynamic 
of push and pull between the players 
and the observers. Theater heightens 
the experience due to the unpredict-
ability of a live performer who could 
do essentially anything inside that 
space. Audiences cannot move from 
seat to seat in a theatrical setting, but 
performers can exit the physically 
defined stage space and move through-
out the audience. 

The stage itself can transform 
through a variety of methods from sets, 
lights, curtains, and other tradition-
al stagecraft to more elaborate video 
projection mapping or even LED video 
panels used as standing set pieces. With 
all of these available tools, the space 
within the theater does not typically 
expand or contract physically and the 
audience area also remains consistent-
ly defined.

 In fulldome, such dynamic experi-
ences can happen with the incorpora-

tion of a single “live” performer or multiple performers to leverage the 
organic push and pull between the actors and audience. Also, since a 
dome provides such a powerful sense of place for an audience, it can 
serve as an immersive backdrop and soundstage for a theatrical perfor-
mance. Since the performers and the dome exist on different physical 
levels—the actor in front and the dome above—directors must care-
fully choreograph action between the two. The audience needs to 
be able to shift focus from the performer to the dome and back again 
without creating confusion, which means the dome and the perform-
ers shouldn’t be doing too much at the same time. 

The dome can also 

Image 2.  A scene from James Hood’s Mesmerica in a digital full-
dome theater.

Image 3. A full-scale Millennium Falcon delights guests at Star 
Wars Galaxy’s Edge in Disneyland, Southern California. 

Image 4. Immersed in the story world of Star Wars, guests at 
Disneyland are invited to wait inside the Millennium Falcon 
in various spaces like this for their turn to pilot the starship 
through a smuggler’s run across the galaxy. 
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(Continues on next page)
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seat to seat in a theatrical setting, but 
performers can exit the physically 
defined stage space and move through-
out the audience. 

The stage itself can transform 
through a variety of methods from sets, 
lights, curtains, and other tradition-
al stagecraft to more elaborate video 
projection mapping or even LED video 
panels used as standing set pieces. With 
all of these available tools, the space 
within the theater does not typically 
expand or contract physically and the 
audience area also remains consistent-
ly defined.

 In fulldome, such dynamic experi-
ences can happen with the incorpora-

tion of a single “live” performer or multiple performers to leverage the 
organic push and pull between the actors and audience. Also, since a 
dome provides such a powerful sense of place for an audience, it can 
serve as an immersive backdrop and soundstage for a theatrical perfor-
mance. Since the performers and the dome exist on different physical 
levels—the actor in front and the dome above—directors must care-
fully choreograph action between the two. The audience needs to 
be able to shift focus from the performer to the dome and back again 
without creating confusion, which means the dome and the perform-
ers shouldn’t be doing too much at the same time. 

Image 2.  A scene from James Hood’s Mesmerica in a digital full-
dome theater.

Image 3. A full-scale Millennium Falcon delights guests at Star 
Wars Galaxy’s Edge in Disneyland, Southern California. 

Image 4. Immersed in the story world of Star Wars, guests at 
Disneyland are invited to wait inside the Millennium Falcon 
in various spaces like this for their turn to pilot the starship 
through a smuggler’s run across the galaxy. 
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take audiences to much more photorealistic locations, covering 
distances that would be nearly impossible in a traditional theater. Also, 
in these virtual spaces, the live performers can serve as “docents” to 
guide the audience through the spaces and provide insight for them, 
much as an experienced guide on a city tour or in a museum exhibit. 
Even with pre-rendered movies, a live actor can perform along with 
appropriately designed content, as in Adler Planetarium’s Destination 
Solar System show, which integrates a performer beautifully into the 
entire experience, providing a dynamic connection to the audience

 
Theater vs themed entertainment

 Themed entertainment, at its finest, places audiences inside and 
moves them through a physical space while providing a tactile experi-
ence that activates all the senses (except perhaps smell and taste). This 
is the closest entertainment comes to reality, and yes, I’m including 
walk-through VR experiences like The Void and Dreamscape in the 
category of themed entertainment. 

Whether carried by a train car, a ride vehicle on a track, a boat, or 
more advanced trackless vehicles like in Star Wars: Rise of the Resis-
tance at Disney parks, or in a “flying” wardrobe mounted on a six-
degree-of-freedom robotic Kuka arm in Universal’s Harry Potter and 
the Forbidden Journey, these attractions create a powerful sense of 
presence. They facilitate the audience’s willing suspension of disbelief 
by taking them on a physical journey through “real” places, with all 
their sights and sounds. 

Rather than virtual environments, themed entertainment worlds 
are as real as they can be. Interestingly, these attractions rely on stage-
craft from theater, cinematic projection and/or projection mapping, 
and even, in some cases, fulldome technology. Disney’s Soarin’ Around 
the World and Universal’s Transformers: The Ride 3D are good exam-
ples of creating synergy between different techniques and technologies. 
Those adventures typically last from five to 15 minutes for a number 

of reasons—including the fact that they almost 
always feature a story that takes place in real time 
over the actual running time of the ride, with no 
gaps in time continuity.

In fulldome, the sense of presence is virtual at 
best, and actual kinetic motion is only illusory. 
Story time can jump forward from scene to scene, 
and skillful editing can allow the audience to 
move from one scene to another without a sense 
of disruption. The addition of physical sets and 
live actors can help approximate a theme park 
experience even more closely, blurring the lines 
between actual experience and virtual experience.

Fulldome is unique
 From the comparisons above, it should be 

evident that the fulldome medium has consider-
able aesthetic power that has so often been left underutilized, or worse, 
misused by fulldome creatives. It’s time to up our game and leverage 
the natural abilities of the dome to its full potential to tell stories that 
can only exist in the fulldome medium.

 What follows, in no particular order, are some ideas and random 
musings to stimulate and encourage new approaches to fulldome story-
telling.

 
Stories or story worlds?

 A change in perspective regarding story might be a good place 
to start. Instead of placing the initial focus on creating a great story, 
perhaps we should consider creating compelling story worlds for our 
dome shows to explore. Instead of leaning into telling stories and then 
creating places for these stories to take place, why not lean into the 
dome’s ability to create rich visual and auditory environments for the 
audience to explore where stories can take place. 

Yes, it’s subtle, but it is an important difference. A story without rich 
places to explore can fall flat on the dome. Such a canvas craves rich-
ness to fill its vast space. Conversely, rich environments with nothing 
happening can make the audience feel trapped in detailed spaces for 
no reason. It’s a delicate balance, but given the power of the dome 
to transport an audience, building story worlds seems more valu-
able than simply building stories without first considering where the 
stories could take place. This is akin to level design in video games that 
provide a sandbox for players to explore with varied and sometimes 
hidden locations to explore and uncover.

 
Creating a space

 After figuring out the amazing story worlds where the fulldome 
experience will unfold, it’s critical to map how the story will take 
advantage of these locations and what surprises you can build into 
each space for the audience. The words and the story can and must be 
interdependent: the locations are essential for the story and the story 
must make effective use of them. Even environments devoid of audio 

Image 5. The iconic Sleeping Beauty Castle, designed by Walt Disney and his team of 
Imagineers, welcomes guests into richly immersive worlds of fantasy and imagination. 
Image 

6. Inside Hollywood’s historic Pantages theater awaiting a performance of Disney’s 
Frozen: The Musical. 

Michael Daut is an independent producer and writer living in California. He 
is a member of the IMERSA Board of Directors. 
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running time of the ride, with no gaps in time 
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potential to tell stories that can only exist in the fulldome medium.

 What follows, in no particular order, are some ideas and random 
musings to stimulate and encourage new approaches to fulldome story-
telling.

 
Stories or story worlds?

 A change in perspective regarding story might be a good place 
to start. Instead of placing the initial focus on creating a great story, 
perhaps we should consider creating compelling story worlds for our 
dome shows to explore. Instead of leaning into telling stories and then 
creating places for these stories to take place, why not lean into the 
dome’s ability to create rich visual and auditory environments for the 
audience to explore where stories can take place. 

Yes, it’s subtle, but it is an important difference. A story without rich 
places to explore can fall flat on the dome. Such a canvas craves rich-
ness to fill its vast space. Conversely, rich environments with nothing 
happening can make the audience feel trapped in detailed spaces for 
no reason. It’s a delicate balance, but given the power of the dome 
to transport an audience, building story worlds seems more valu-
able than simply building stories without first considering where the 
stories could take place. This is akin to level design in video games that 
provide a sandbox for players to explore with varied and sometimes 
hidden locations to explore and uncover.

 
Creating a space

 After figuring out the amazing story worlds where the fulldome 
experience will unfold, it’s critical to map how the story will take 
advantage of these locations and what surprises you can build into 
each space for the audience. The words and the story can and must be 
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Imagineers, welcomes guests into richly immersive worlds of fantasy and imagination. 
Image 

6. Inside Hollywood’s historic Pantages theater awaiting a performance of Disney’s 
Frozen: The Musical. 

Michael Daut is an independent producer and writer living in California. He 
is a member of the IMERSA Board of Directors. 

5

6

AVAIL ABLE  TO L ICENSE

(Continues on page 16)



Vol 49 No 2   June 2020    Planetarian  15

AVAIL ABLE  TO L ICENSE



16       Planetarian    Vol 49 No 2  June 2020

or visual cues can serve an essential 
purpose if they reinforce the narrative. 

It’s all about crafting the structure of 
story and the spaces that support it visu-
ally, sonically, and experientially. Never 
forget that the audience feels anchored 
or transported into the locations in the 
fulldome show. As content creators, 
we are creating compelling spaces for 
the audience and the story to inhabit 
together. It is simply not enough to 
write a script that is disconnected from 
the format and then force it into the 
fulldome medium. We must create 
space for the story and allow it to unfold 
as a fulldome story, not just a story.

 This process is not unlike what 
takes place in movies, plays, and theme 
park attractions. Each medium creates 
its own constraints on storytelling 
and certain stories are better suited 
for certain spaces. The best content 
has been most effectively adapted to 
the medium in which it is presented. 
If we fail to adapt content to suit the 
medium, the medium itself will shape the content, usually in ways 
that we can no longer control.

To oversimplify once again, a novel can’t become a film or a play 
or a fulldome show without being transformed in many fundamen-
tal ways. The unspoken inner thoughts of a character in a novel can 
span printed pages quite effectively, but don’t translate well to a stage 
play where characters reveal their inner worlds though dialogue, or 
to cinema where character is revealed more by action than dialogue. 
This is why fans of a book are often disappointed by its adaptation to a 
movie. By its very nature a movie has to leave out or transform many 
story details to create a cinematic experience. In the same way, educa-
tional information in a science textbook has to be transformed to create 
a compelling fulldome experience that engages and inspires more than 
educates directly. 

 
Establishing the rules

 A number of early fulldome films embraced the conceit that once 
the audience entered the story, everything should progress in an 
unbroken timeline that matched the duration of the story. This meant 
that cuts or other cinematic transitions could not be used that would 
disrupt the audience’s actual timeline. In other words, traveling from 
location to location can only happen through a clever uninterrupted 
camera path or through some tunnel, vortex, time travel effect, or the 
like. Within this technique, directors established a specific perspective 
for the audience to observe the show, either first person or third person. 
This perspective would often remain constant throughout the movie.

 Since its humble beginnings, fulldome storytelling perspectives 
have adapted and grown more flexible. These offer a number of differ-
ent perspectives that can shift dynamically within a piece to create the 
appropriate audience emphasis and connection to key moments in the 
story. Directors can carefully employ cinematic transitions to move 
from one scene to the next.

 The film’s design should establish the rules of how the director will 
move the audience through the scenes as either a direct—but inactive—
participant in the story (first person) or as an observer (third person) at 
varying degrees of proximity to the action.

 
Audience point of view and choreography

 The aforementioned storytelling rules establish a visual 

rhythm with the audience, giving them a dynamic point of view 
(POV) within the story experience. A fixed first-person audience POV 
will produce a much more intimate and perhaps an even overwhelm-
ing aesthetic closeness to the story. A more distant third-person audi-
ence POV will provide a greater or lesser aesthetic distance depending 
on where the director places the audience in a scene. 

For example, in a film about space travel, a scene set outside a space-
craft will have a greater aesthetic distance than a scene set inside a 
spacecraft where the audience sees the astronaut. The distance collaps-
es completely when the scene inside the capsule shifts to first person 
and the audience becomes the astronaut. By establishing and following 
a set of conventions for the audience’s POV, the director establishes the 
audience’s level of connection and participation in the story.

 Combine this with choreography of the camera as it moves through 
scenes, and the director can effectively take the audience on a careful-
ly crafted journey through the story world. This is much the same way 
that a theme park designer builds the “tracks” or “path” for guests to 
journey through an attraction. Thus, they see exactly what the direc-
tor wants them to experience at any given time. In a similar way, Ryan 
Wyatt, in a 2005 article also published in Planetarian,3 referred to what 
he called the ‘narrative journey.’ Ryan stated, “In its simplest form, this 
[journey] takes the shape of a guided tour, traveling from place to place 
with a bit of wit and wisdom to make the trip pleasurable and more 
meaningful. In a more sophisticated sense, one can carefully struc-
ture a sequence of locations to incorporate and illustrate a sequence of 
elements in a storyline.”

 These carefully planned camera paths allow the audience to 
explore the story world, not haphazardly, but absolutely strategical-
ly. The more the scenes develop and the more the story world reveals 
its secrets and intricacies, the more satisfying and richly magical the 
show feels and the more thoroughly the audience experiences a sense 
of immersion into the world of the story.

 Currently, this camera choreography technique is most beautiful-
ly demonstrated in Sam Mendes’ Academy Award-winning film 1917 
(a feature film, not a fulldome film), which tells its story with what 
appears to be a single continuous shot that develops and progress-
es over the film’s two-hour running time. This level of choreogra-

3 “Planetarium Paradigm Shift,” Vol. 34 No. 3, September 2005.

7

Image 7. The New Beverly Cinema, Quentin Tarantino’s theater devoted to showing modern 
and classic movies on film rather than in digital format. 
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interdependent: the locations are essen-
tial for the story and the story must 
make effective use of them. Even envi-
ronments devoid of audio or visual 
cues can serve an essential purpose if 
they reinforce the narrative. 

It’s all about crafting the structure 
of story and the spaces that support it 
visually, sonically, and experiential-
ly. Never forget that the audience feels 
anchored or transported into the loca-
tions in the fulldome show. As content 
creators, we are creating compelling 
spaces for the audience and the story 
to inhabit together. It is simply not 
enough to write a script that is discon-
nected from the format and then force 
it into the fulldome medium. We must 
create space for the story and allow it 
to unfold as a fulldome story, not just a 
story.

 This process is not unlike what takes 
place in movies, plays, and theme park 
attractions. Each medium creates its 
own constraints on storytelling and 
certain stories are better suited for certain spaces. The best content has 
been most effectively adapted to the medium in which it is presented. 
If we fail to adapt content to suit the medium, the medium itself will 
shape the content, usually in ways that we can no longer control.

To oversimplify once again, a novel can’t become a film or a play 
or a fulldome show without being transformed in many fundamen-
tal ways. The unspoken inner thoughts of a character in a novel can 
span printed pages quite effectively, but don’t translate well to a stage 
play where characters reveal their inner worlds though dialogue, or 
to cinema where character is revealed more by action than dialogue. 
This is why fans of a book are often disappointed by its adaptation to a 
movie. By its very nature a movie has to leave out or transform many 
story details to create a cinematic experience. In the same way, educa-
tional information in a science textbook has to be transformed to create 
a compelling fulldome experience that engages and inspires more than 
educates directly. 

 
Establishing the rules

 A number of early fulldome films embraced the conceit that once 
the audience entered the story, everything should progress in an 
unbroken timeline that matched the duration of the story. This meant 
that cuts or other cinematic transitions could not be used that would 
disrupt the audience’s actual timeline. In other words, traveling from 
location to location can only happen through a clever uninterrupted 
camera path or through some tunnel, vortex, time travel effect, or the 
like. Within this technique, directors established a specific perspective 
for the audience to observe the show, either first person or third person. 
This perspective would often remain constant throughout the movie.

 Since its humble beginnings, fulldome storytelling perspectives 
have adapted and grown more flexible. These offer a number of differ-
ent perspectives that can shift dynamically within a piece to create the 
appropriate audience emphasis and connection to key moments in the 
story. Directors can carefully employ cinematic transitions to move 
from one scene to the next.

 The film’s design should establish the rules of how the director will 
move the audience through the scenes as either a direct—but inactive—
participant in the story (first person) or as an observer (third person) at 
varying degrees of proximity to the action.

 

Audience point of view and choreography
 The aforementioned storytelling rules establish a visual rhythm 

with the audience, giving them a dynamic point of view (POV) within 
the story experience. A fixed first-person audience POV will produce 
a much more intimate and perhaps an even overwhelming aesthetic 
closeness to the story. A more distant third-person audience POV will 
provide a greater or lesser aesthetic distance depending on where the 
director places the audience in a scene. 

For example, in a film about space travel, a scene set outside a space-
craft will have a greater aesthetic distance than a scene set inside 
a spacecraft where the audience sees the astronaut. The distance 
collapses completely when the scene inside the capsule shifts to first 
person and the audience becomes the astronaut. By establishing and 
following a set of conventions for the audience’s POV, the director 
establishes the audience’s level of connection and participation in the 
story.

 Combine this with choreography of the camera as it moves through 
scenes, and the director can effectively take the audience on a careful-
ly crafted journey through the story world. This is much the same way 
that a theme park designer builds the “tracks” or “path” for guests to 
journey through an attraction. Thus, they see exactly what the direc-
tor wants them to experience at any given time. In a similar way, Ryan 
Wyatt, in a 2005 article also published in Planetarian,3 referred to what 
he called the ‘narrative journey.’ Ryan stated, “In its simplest form, this 
[journey] takes the shape of a guided tour, traveling from place to place 
with a bit of wit and wisdom to make the trip pleasurable and more 
meaningful. In a more sophisticated sense, one can carefully struc-
ture a sequence of locations to incorporate and illustrate a sequence of 
elements in a storyline.”

 These carefully planned camera paths allow the audience to 
explore the story world, not haphazardly, but absolutely strategical-
ly. The more the scenes develop and the more the story world reveals 
its secrets and intricacies, the more satisfying and richly magical the 
show feels and the more thoroughly the audience experiences a sense 
of immersion into the world of the story.

 Currently, this camera choreography technique is most beautiful-
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Image 7. The New Beverly Cinema, Quentin Tarantino’s theater devoted to showing modern 
and classic movies on film rather than in digital format. 
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Introduction
Music contributes significantly to how 

viewers enjoy planetarium shows. Many 
viewers often do not even notice that a 
score was present in a show, but whether 
they consciously noticed the music or not, 
they are still affected by it. As Ian McLennan, 
former director of Strasenburgh Planetarium 
in Rochester, New York says, “Sound is half 
the experience whether you are aware of it or 
not” (McLennan 2020). In our previous paper 
(Yu 2019), we looked at three of the aesthet-
ic elements that define the planetarium expe-
rience (immersing audiences visually, taking 
them on a journey, and having a live present-
er) as defined by Croft (2008). Here, we focus 
on the aesthetic of music.

In the first section of this paper, we review 
the history of film music. Although they 
are different media, there is a clear affinity 
between cinema and planetariums. Both are 
social experiences where an audience attends 
to a narrative consisting of visual and audito-
ry elements. The use of music in both may be 
analogous enough that its presence or absence 
leads to similar audience impacts. 

In fact, as we will see in the second section 
where we review the best practices of plane-
tarium composers, there have been multiple 
instances in which the use of music in plane-
tariums reflected trends that first occurred in 
film. 

In the final section, we look at research 
showing that film music has educational 
benefits, such as making the narrative more 
memorable or increasing viewer engagement.

In this paper, we ignore the topic of live 
musicians in the planetarium. Although there 
have been many examples of such program-
ming (e.g., David 1976, Kinsella 1984, Hogl 
2004), the spotlight in these cases is on the 
performers, with the visuals complement-
ing the music. In some cases, the visuals have 

equal weight with the music, and are a key 
part of the message of the story (e.g., Yu et 
al. 2009, Yu et al. 2014). Yet even there, the 
musical performances still dominate the audi-
ence focus. Instead, we are interested in the 
impact of music when it plays a subordinate 
role to the visuals and narration.

Music in traditional cinema
Cinema can capture photographically the 

reality of life, but it also contains many unreal 
artifices. Unless we regularly lapse into uncon-
sciousness, we do not experience in our lives 
cuts to a different camera angle or to a new 
scene. Thus traditional film is contradictory 
by containing both the truth of photography, 
and the deceit of editing. Yet, as pointed out in 
our previous paper (Yu 2019), human percep-
tion is not like a video camera and micro-
phone recording the world. We are attentive 
to only a small fraction of our surroundings 
at any given moment, which may be why we 
accept filmmaking devices like edits that we 
do not experience in the real world (Levin and 
Simons 2000).

In addition to this well-accepted “inatten-
tional blindness,” Cohen (2001) argues that 
we also have “inattentional deafness.” Listen-
ers can key into the emotions in music, but 
they simply do not have enough attention-
al capacity to notice the acoustic aspects of 
the score, such as the pitches used, tempo, 
melody, harmony, or timbre. Similarly, the 
emotional content of the spoken word lies 
not necessarily in the words themselves, but 
in the prosody, the rhythms of speech, and its 
changing intonation and intensities (Murray 
and Arnott 1993). In the same way that we can 
with little effort, infer the emotional meaning 
of a speaker, even when it contradicts the 
actual words spoken, filmgoers (and presum-
ably, planetarium audiences) feel the mood 
the music is conveying, independent of what 

the action is depicting.
Two other terms in film music that we will 

return to is diegetic and nondiegetic music. The 
former refers to music that exists in the film 
universe, sourced by on-camera musicians or 
other playback source, and heard by the char-
acters. Nondiegetic music is what we think 
of as the movie’s soundtrack or score, heard 
only by the viewers. In the opening credits to 
Guardians of the Galaxy (2014), we first hear 
the nondiegetic orchestral score composed 
by Tyler Bates. After Star Lord hits play on his 
Walkman, the audience hears what he hears 
through his headphones, the diegetic “Come 
and Get Your Love” by Redbone.

Nondiegetic music is an example of an 
obviously unrealistic cinematic device. Yet, 
few films completely omit it. When Holly-
wood movies went from silent to sound, it 
was believed that there would not be a need 
for musical accompaniment. But as it turned 
out, audiences enjoyed hearing music in the 
background (Wierzbicki 2009, 123), and they 
have come to accept it in film so readily that 
they recognize the joke when the source of 
nondiegetic music turns out to be diegetic. In 
Mel Brooks’ Blazing Saddles (1976), the sheriff 
played by Cleavon Little rides his horse in 
the Wild West accompanied by Count Basie’s 
“April in Paris.” The camera pans with him 
to reveal the punchline: the music is in fact 
diegetic and comes from an on-camera Count 
Basie and his orchestra in the desert.

Early history of film music
Music appeared in the earliest silent 

pictures, when it may have been first used to 
help mask extraneous noise from the projec-
tor that sat in the same room as the audience 
(Prendergast 1992, 4). Pianists at first impro-
vised music that may not even have much 
connection to the action onscreen. Never-
theless, as movies became more popular, an 
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industry arose that supplied music in the form 
of an individualized cue sheet distributed for 
each film (Thomas 1973, 37-39). The cue sheet 
would identify a sequence of music for musi-
cians that could be synched to onscreen cues 
(such as title cards). The cue sheets initially 
used selections from the Classical and Roman-
tic masters like Beethoven, Mozart, Verdi, 
Tchaikovsky, and Wagner. An action scene 
might bring up Rossini’s Overture to William 
Tell; a romantic scene would use Tchai-
kovsky’s Pathétique Symphony. The compa-
nies also hired in-house composers to generate 
music for specific types of scenes (e.g., chases, 
fights, funerals, comedy), and to convey 
specific moods (e.g., joy, sadness, wonderment, 
evil, melodrama).

After the arrival of sound film, movie 
studios decided to hire their own composers 
to write original scores, which they would 
then own, instead of paying other publish-
ers to license their music (Wierzbicki, 114-116). 
By the early 1930s, it became technologically 
possible to mix separately recorded dialogue, 
sound effects, and music tracks without losing 
sound quality (Wierzbicki, 125-126). This inno-
vation helped usher in a golden age of classi-
cal Hollywood film music, with composers 
like Max Steiner, Erich Wolfgang Korngold, 
and Alfred Newman setting the standard for 
how film scores should sound. 

Through their professional training and 
connections, they chose as their model the 
Romantic era composers who had solved 
similar problems of creating music to accom-
pany the visual action in operas (Prender-
gast, 39). These early film composers therefore 
created a new musical genre based on the 
works of Wagner, Puccini, Verdi, and Strauss.

From Richard Wagner, they borrowed the 
idea of the leitmotif, a musical theme that is 
associated with a particular character, object, 
or idea in a film. A recurring leitmotif can be 
used to emphasize the re-appearance of the 
person, thing, or concept throughout the 
picture. 

Leitmotifs in film have taken advantage of 
existing music. In 2001: A Space Odyssey (1968), 
the black monolith is associated with the 
eerie chorus and atonal chords from Győrgy 
Ligeti’s Requiem, while Richard Strauss’ Also 
Sprach Zarathustra accompanies evolutionary 
leaps in the development of humankind. 

More familiar to today’s audiences are 
examples of leitmotifs not only from single 
movies, but from series of interconnect-
ed films. After a period in which rock and 
pop songs were ascendant while classical 
scores had fallen out of favor, John Williams 
brought back the Romantic tradition of the 
early film composers in the Star Wars trilo-
gies with themes for Luke Skywalker, Princess 

Leia, the Force, Darth Vader, and many others. 
Williams’ theme for Hedwig the Owl in Harry 
Potter and the Philosopher’s Stone (2001) became 
the overall musical theme for the wizarding 
world (Richards 2013), and appears in all of the 
subsequent films, even when other composers 
scored them. 

A leitmotif can show up in contexts that set 
up connections to later parts of the film (Pren-
dergast, 231-232). For example, in the original 
Star Wars (1977), the Force theme first appears 
during the “Binary Sunset” cue, when Luke 
Skywalker walks out to watch the twin suns 
on Tatooine’s horizon, frustrated at being 
stuck on a backwater planet while yearning 
for something greater. Yet at this point in the 
film, there has not been any mention of the 
mystical Force. The appearance of the leit-
motif early in the film foreshadows how the 
main character will grow and learn later in 
the narrative (Buhler 2000).

Film scores compete with the spoken word 
in a film, just as background music would in a 

planetarium lecture. During the classic Holly-
wood period from the 1930s to 1940s, film 
composers developed rules to ensure that 
the score did not confuse the dialogue. They 
recommended that music be tailored to the 
actor, depending on their timbre and range 
of the voice (Laurence Rosenthal, quoted in 
Thomas 1991, 34-35). 

String instruments were considered more 
transparent to human voices, while wood-
winds could overwhelm them. However, 
even for strings, lower-pitched instruments 
were to be used to back higher pitched voices, 
while higher-pitched instruments should 
be used for actors with deeper voices (Victor 
Young, quoted in Thomas, 163). Music should 
not detract from the dialogue, and hence, 
should be simple and uncomplicated. Brass 
was deemed too prominent to be used with 
dialogue and was to be avoided (Miklós Rózsa, 
quoted in Thomas, 28).

Music scores tend to be the one of the last 
things done in a production, after the film 

had been completely edited (Wierzbicki, 138). 
That meant composers had only a handful of 
weeks to compose music for the entire picture. 
Many of the composers quoted in Thomas 
(1991) believed their collaborations would 
have been better if they started work on the 
score earlier, well before the end of produc-
tion. There were exceptions too of compos-
ers who preferred to see a film with finished 
dialogue and sound effects before starting on 
the score (Thomas 1991, 163).

Modern influences on film music
The classical Hollywood studio system 

started to falter after World War II, due in part 
to the growing popularity of television, as 
well as a 1948 anti-trust decision that broke up 
the studios’ ownership of their theater chains. 

Widescreen film was one technical inno-
vation the studios adopted to keep viewers 
in theaters. Filming in these more expansive 
formats was also more expensive. The produc-
ers of these blockbusters were not going to 

risk their films with anything but tradition-
al, classically-based scores. However, because 
uncertainty was increasing throughout the 
Hollywood system, producers of less expen-
sive films started to explore different genres 
and types of nondiegetic music as a way of 
differentiating themselves from their compet-
itors (Wierzbicki 2009, 166-167). Elements of 
jazz started to appear in film, such as in scores 
by Alex North (A Streetcar Named Desire, 1951), 
Elmer Bernstein (The Man With the Golden 
Arm, 1955), and Leonard Rosenman (Rebel 
Without a Cause, 1955). 

“Rock Around the Clock” by Bill Haley and 
the Comets became the first rock and roll 
song to appear on film, in the opening credits 
of Blackboard Jungle (1955). By the 1960s, rock 
music appearing in films would also become 
big sellers as soundtrack albums, such as 
Simon and Garfunkel’s songs for The Graduate 
(1967), and the soundtrack to Easy Rider (1969).

Film music also evolved in its fundamen-

The Force theme from Star Wars by John Williams, a leitmotif that has appeared in 
multiple movies, and was used to foreshadow character development in the origi-
nal 1977 film. Copyright 1977, Bantha Music.

(Continues on next page)
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tal structure. Most Western music that we are 
familiar with (and which dominates popular 
music) is built on a tradition of major and 
minor scales, with the seven notes of each 
scale the basis for constructing chords, melo-
dies, and harmonies. For example, the C major 
scale consists of the white keys on a piano: C-D-
E-F-G-A-B. Each is a whole step apart except for 
half steps between E-F and B-C, before return-
ing to C at the next higher octave.1

Traditional Western music is “tonal” in 
the sense that it has the tonic, a tonal center 
or a primary note, in which the music would 
return to at the end. A musical phrase in the key 
of C major would start with a C note, wander 
through different notes or chord progres-
sions over the course of the melody,2 and then 
return to a C at the end. Having such beginnings 
and endings produced sound motifs that are 
comfortable and psychologically satisfying to 
the listener. In contrast, atonal music does away 
with the tonal center, and often combines notes 
in ways that sound unfamiliar and challenging 
to the typical listener.

Although some had experimented with 
atonality in the 19th century, it was in the 
20th century when many composers tried to 
go beyond the limits of traditional Western 
tonality. Austrian composer Arnold Schoen-
berg promoted the idea of a twelve-tone scale, 
with each note half a step apart. (On a piano, 
this would include all of the black and white 
keys in an octave, adding up to twelve pitches 
per octave instead of seven.) His compositions 
were constructed based on rules so that the 
piece progressed through all of the tones in 
the scale before any note was repeated. Each 
note was accorded the same importance, with 
no tonal center to return to.

Avant-garde influences like twelve-tone 
composition eventually found their way to 
film music. In the 1950s, composers like Alex 
North and Leonard Rosenman started to take 
inspiration not from 19th century Roman-
tic composers, but 20th century ones, such as 
Schoenberg, Bela Bartók, Igor Stravinsky, and 
Győrgy Ligeti. For The Cobweb (1955), a psychi-
atric melodrama filled with neurotic staff in 
addition to patients undergoing therapy, 
Rosenman wrote the first film score ever to 
be composed using Schoenberg’s twelve-tone 
system. The goal of the composition was as 
different from that of a traditional score, as 

1 A common way of remembering the sounds for 
each note in the scale is to assign syllables to be 
sung, such as “do-re-mi-fa-sol-la-ti-do” made famous 
by the Rodgers and Hammerstein tune from The 
Sound of Music.
2 Melodies will also pass through the dominant, the 
fifth note on the scale after the tonic. The dominant 
has the effect of creating tension that is released 
when the music progresses back to the tonic.

the new atonal sounds were a far cry from the 
conventional melodies that audiences were 
used to.

As Rosenman described it, the atonal score 
did not complement the action onscreen as a 
traditional film score would have. Instead, the 
music was meant “to show something that 
wasn’t immediately perceived on the screen 
and to ... create a kind of atmosphere that was 
... conspicuously lacking in the movie” (Pren-
dergast, 119).

Twelve-tone music also began to appear in 
science fiction films as a way to complement 
the strange and fantastic visuals. For the thrill 
ride Fantastic Voyage (1966), Rosenman wrote 
another score based on twelve-tone theory. 
The first 30 minutes of the film, filled with 
Cold War intrigue, is unscored by design. The 
music only begins when the team of adven-
turers and their submersible are miniaturized 
and sent inside a human body to destroy a 
life-threatening blood clot. The twelve-tone 
score, following almost mathematical rules to 
cycle through each pitch of the scale, reflects 
the strange microscopic environment that 
the characters and audience now found them-
selves in (Reddell 2018, 245-246).

Jerry Goldsmith’s composition for Planet of 
the Apes (1968) was another prominent twelve-
tone score. Although known by many today 
for his romantic themes written originally for 
Star Trek: The Motion Picture (1979), Goldsmith 
had also been inspired by the work of many 
modern composers (Bond 2004). Although 
traditional leitmotifs were not possible with 
twelve-tone music, Goldsmith deployed 
a number of different methods to create a 
score that served the narrative of the film. He 
created short, repeated musical motifs, which 
he then layered together using different 

instruments, resulting in rich timbral textures 
(Gassi 2019, 146).

Although twelve-tone music can sound 
alienating to audiences unfamiliar with the 
genre, Goldsmith used this and other tricks 
to make his score more palatable for filmgo-
ers. Although the movie-going public would 
never attend a concert featuring the works 
of modernists like Schoenberg, Alban Berg, or 
Anton Weber, the unsuspecting masses were 
being exposed to avant-garde techniques 
pioneered by these composers in films like 
Planet of the Apes (Reddell, 114).

Electronic music
As film producers were experimenting with 

jazz and other non-classical musical genres, 
electronically-generated music started to 
appear in science fiction films. Filmmakers 
wanted unusual sounds and scores that could 
evoke the alien and the fantastic. 

In the 1940s, the electronic ethereal warbles 
generated by the theremin started to appear, 
where its sound was associated with abnor-
mal psychological states and the mental-
ly disturbed in films like Alfred Hitchcock’s 
Spellbound (1945) and Billy Wilder’s The 
Lost Weekend (1946), with scores for both by 
Miklós Rózsa. The music in these films, with 
the ubiquitous Samuel Hoffman on theremin, 
not only depicted the mental anguish of the 
onscreen characters, but its electronic origins 
helped contribute to the sense of unease felt 
by the audience (Reddell, 126-127). 

At the start of the 1950s, the theremin 
started to appear in science fiction movies 
(Reddell, 99-141), where it could represent 
atom bomb-scarred landscapes (Rocketship 
X-M, 1950), extraterrestrial threats (The Thing 
From Another World, 1951), and the wordless 
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Show on NBC in 1956. Screen capture from https://www.youtube.com/
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communication between aliens (The Day the 
Earth Stood Still, 1951)

For Forbidden Planet (1956), Bebe and Louis 
Barron did not rely on an existing instrument 
like the theremin, but created their own elec-
tronic circuitry to generate the sounds that 
blanketed the film. Given the period that 
they worked in, the Barrons constructed 
their circuits from vacuum tube oscillators, 
which they pushed to the limits, by over-
driving and amplifying the signals with feed-
back (Leydon 2004, 62, 68-69). This “sadistic 
torturing of circuits” often ended up frying 
the component tubes, but contributed to the 
unique audio effects they generated (Leydon, 
69). Because the audio from the circuits was 
spontaneous and often one-offs, the Barrons 
further experimented with tape mixing of the 
recordings with echoes and delays (Leydon, 
72-73). 

Leitmotifs for each character in Forbidden 
Planet were created with a dedicated circuit, 
guided by the philosophy that electronic 
circuitry shared similar life cycles with biolog-
ical organisms (Leydon, 69-70). The electron-
ic sounds also represented the diegetic sounds 
of the film, such as the spaceship, Robby 
the Robot, and the ancient Krel technolo-
gy, helping to create confusion about what 
sounds were coming from the background 
score and what originated from objects and 
environments in the narrative. The merging 
of the diegetic fantasy world of the story and 
the nondiegetic music heard by the viewer 
mirrored the intermingling of mind and 
matter in the Id Monster that laid at the heart 
of the film’s conflict (Leydon, 71).

Starting in the late 1940s, Pierre Schaeffer 
and Pierre Henry started manipulating, mixing, 
and editing together sounds recorded from 
the environment. They reworked their taped 
audio clips with copying, splicing, reversing, 
changing playback speeds, looping, modifying 
attacks and decays, and other manipulations. 

This avant-garde movement of musique 
concrète broke the expectation that only 
conventional musical instruments or the 
human voice could be used to generate 
sound. 

Inspiring future popular music (e.g., 
experimental tracks like “Revolution No. 
9” by the Beatles, and the entire subgenre 
of industrial music) and a forerunner to 
the modern art of sampling, musique 
concrète also made its mark in film music 
via Gil Mellés score for The Androme-
da Strain (1971). Influenced by his own 
improvisational background in jazz and 
his predilection for constructing his own 
electronic instruments, Mellés followed 
director Robert Wise’s request for music 
that had “no themes, no recognizable 

sounds ... no harmonies ... a kind of non-score” 
(Reddell, 295-302). The unusual soundscape of 
the electronic score paralleled the non-terres-
trial viral biology in the film.

By the 1970s, smaller, often independent, 
film productions began to hire compos-
ers who worked primarily with electronic 
synthesizers. Instead of creating music to be 
played by a group of musicians, the composer 
could also produce the music by playing on or 
programming note sequences into a synthe-
sizer. This was a cheaper alternative to hiring 
a full orchestra, and resulted in a faster turn-
around when the director requested changes. 

The early Moog synthesizer soundtracks, 
such as the pop-refash-
ioned classical tracks by 
Wendy Carlos for A Clock-
work Orange (1971), were 
not able to mimic the 
sounds of a full orches-
tra. By 1981, Vange-
lis Papathanassiou was 
able to create his Oscar-

winning score for Chariots of Fire (1981) with 
a synthesized score that was warmer and 
richer sounding than before. Vangelis went 
on to produce the soundtrack to Ridley Scott’s 
Blade Runner (1982). The music of the alter-
nate future reality of 2019 Los Angeles was an 
ambient soundscape created with a Yamaha 
CS-80 among other synthesizers (Clews 1997). 
Although augmented by electronically gener-
ated beeps, chirps, and hums, the score is still 
lush and full of human emotion. The synthet-
ic origins of what sounds like real instruments 
adds another layer to the film’s theme of arti-
ficial replicants, indistinguishable from and 
hiding among real humans.

Except for the end titles, the nondieget-
ic music in Blade Runner is ambient: “slow, 
motionless, lacking a strong sense of pulse or 
metricality” (Hannan and Carey 2004, 152). 
The “Main Title” track starts with a cavernous, 
reverberating bass drum timed to the explo-
sions onscreen, and expands out to a rich 
arrangement of instruments as the camera 
reveals a vast city landscape with enormous 
buildings in the distance. This and other 
musical cues accompanying the Spinner 
flying scenes provide a “monumentalizing” 
effect of the music, which emphasizes and 
enhances the spatial scale depicted onscreen, 
and the graceful motions of the flying cars 
traversing the smog-filled airspace (154). The 
“Main Title” theme is heard again in “Tears 
In Rain” as the film draws to an end, with 

Theatrical poster for the film Forbidden Planet featuring Robby the 
Robot. Public domain.
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Robert Moog in the 1970s. Public domain. en.wikipedia.org/wiki/Moog_
synthesizer#/media/File:Bob_Moog3.jpg
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the music “monumentalizing the drama of 
near death and death itself” (156), as the main 
antagonist makes peace with his own truncat-
ed four-year long lifespan.

Today, composer Hans Zimmer has perhaps 
the greatest impact and influence on the 
sound of modern day big-budget Hollywood 
film scores. His highly influential score for 
The Dark Knight (2008), co-composed with 
James Newton Howard, avoided any prom-
inent melodies or leitmotifs, with a musical 
palette that emphasized texture, rhythm, and 
timbre (Reyland 2015). 

Today, Zimmer is best known for this style 
of score that feels “epic” and heroic, while 
blending live instrumentation with synthe-
sized and sampled sounds, in films like Gladi-
ator (2000), Man of Steel (2013), and Interstellar 
(2014). Lehman (2016) has identified several 
different tropes that define Zimmer’s “maxi-
malist minimalist” style. One repeated motif 
is the “abstract anthem” where melody is 
minimized, and themes are built up by repeat-
ing minimalistic layers to build an emotion-
al effect (42-43). Zimmer also tends not to 
develop his themes over the course of the 
film, which creates the effect of a constant 
level of tension (44). 

The popularity of the Zimmer style has 
resulted in a very different film music land-
scape compared to the past. Although melodic 
Romantic scores still exist, such as those by 
Alexandre Desplat, many tentpole block-
buster films have soundtracks that have no 
memorable (“hummable”) melodies, but are 
dense and textural, and dominated by percus-
sion, rhythmic strings, and “stabbing brass” 
(Golding 2016).

Music in planetariums
For the earliest planetarium lectures, if 

music appeared, it only showed up before 
and after the presentation; there was no 
background underscore during the lecture 
(Dunn 1976). As audio playback technolo-
gies improved, became cheaper and more 
common in the 1960s, classical music started 
to appear as backing tracks to lectures. 

A two-part series by David Solzman in 
The Planetarian (1973a, 1973b) describes the 
best practices for how to choose background 
music. He notes that music can emotionally 
engage the audience, and set the mood for the 
show. The structure for the talk can be based 
on the music, with the rhythm setting the 
pace for the narration. Musical forms—such 
as the sonata with its expository main and 
secondary themes, contrasting development, 
and final recapitulation of the themes—can 
also be used as a framework to hang the oral 
narrative. 

Musical selections should also be care-

fully chosen, so that when played one after 
another, they provide a dramatic arc for the 
show (Clark 1974). Musical clips that sound 
disparate when joined together can lead to an 
incoherent sound experience. 

Over time, planetarians started using non-
classical music. Jazz and rock became more 
common (Gruber 1974, Dunn 1976). Movie 
scores also became popular, since these were 
written originally to convey emotions and 
complement moving visuals (Dunn 1976). 

Some presenters used popular songs to drive 
home narrative points during slide montag-
es when there was a minimum of narration. 
Reflecting the period he was working, Sultner 
(1974), for instance, suggests John Lennon’s 
“Imagine” or George Harrison’s “My Sweet 
Lord” as meditative tracks that could go 
well with depictions of eclipses or aurorae, 
while Marvin Gaye’s “What’s Going On” and 
“Mercy, Mercy Me (The Ecology)” could be 
used to complement discussion of social and 
environmental issues. Although the use of 
nondiegetic songs with lyrics was common 
in popular film to comment on the narra-
tive, this practice was generally frowned upon 
during a planetarium show since the audio 
could conflict with the voiceover. Playing 
a well-known song would also risk the audi-

ence listening to the familiar music instead 
of paying attention to the narration (Dunn 
2020, Peterson 2020). For music to be played 
as an underscore during a lecture, instrumen-
tals were preferred (Solzman 1973b, Gruber 
1974).

Also mirroring the film industry, some plan-
etariums were no strangers to modern music. 
Mark Littman, director of the Hansen Plane-
tarium in Salt Lake City, introduced Mark B. 
Peterson to the idea of selecting music that 
was obscure and unknown to the audience 
(Peterson 2020). Littman was a fan of modern-
ist works, such as Ralph Vaughan Williams’ 
atmospheric Antarctic Symphony and the 
atonal harmonies in Charles Ives’ “The Unan-
swered Question.” The audience would not 
be distracted by such unfamiliar pieces, and 
would pay more attention to the narration. 

After he became curator at the recent-
ly opened Gates Planetarium at the Denver 
Museum of Natural History,3 Peterson sought 
out music that was also suitably obscure and 

3 Now the Denver Museum of Nature and Science.

even more experimental. This included the 
musique concrète of electronic music pioneer 
Morton Subotnik, the minimalist electron-
ica of Terry Reilly (“Poppy Nogood and the 
Phantom Band”), and Steve Reich’s “Violin 
Phase,” an example of “process music” where 
two violins are recorded playing the same 
score, but with tape delay, the two tracks grad-
ually go increasingly out of synch.

In the 1970s, larger theaters began to 
have music composed specifically for their 
programs. At the Strasenburgh Planetari-
um in Rochester, New York, each show was 
conceived as a complete experience for the 
audience, from when they entered to when 
they exited the theater, with cohesive visuals 
and sound creating a holistic experience 
(McLennan 2020). 

Although the first shows used less well-
known recorded music from composers 
like Ligeti (prior to his 2001: A Space Odyssey 
fame), Leoš Janáček, and Howard Hanson, 
the production team started to create music 
in-house. Tim Clark, who was studying 
composing at the Eastman School of Music, 
was contracted to create the first planetarium 
musical scores. Later, he became the musical 
director at the Strasenburgh Planetarium in 
1972, where he created Moog soundtracks for 
the six new shows that appeared each year 
(McLennan 2020), including an adaptation of 
Isaac Asimov’s short story “The Last Question” 
(Hall 1974). 

Mark Petersen was a music student at the 
University of Colorado, Boulder, when he 
gave a cassette tape audition in a parking 
lot to Jim Sharp, manager of the then under-
construction Fiske Planetarium in 1974. By 
the next summer, he was hired to compose 
music for Fiske’s first show using a Mellotron, 
an electronic instrument that uses a keyboard 
to play back sound samples on audio tape 

The cover to the LP record album of Tim Clark’s score for the 
Strasenburgh Planetarium’s The Last Question. Strasbenburgh 
Planetarium.
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(Petersen 2020). Petersen became the compos-
er-in-residence at Fiske from 1975-1979, before 
venturing out as a planetarium music compos-
er-for-hire and musician under the stage name 
Geodesium. 

Curator Mark B. Peterson realized that 
paying for ASCAP/BMI license fees would 
be unsustainable for his show budgets, so 
he started working with Roy Pritts, a music 
professor at the University of Colorado, 
Denver, to create show scores for the Gates 
Planetarium (Peterson 2020). For planetariums 
that could not afford to hire a composer, inter-
nal staff who were audio enthusiasts could do 
their own rudimentary mixing (Clark 1974). 
Composers also licensed packs of music to 
planetariums (Dunn 2020), mimicking the 
cue sheet business model from silent cinema.

Many of the young planetarium compos-
ers were drawn to the new genre of elec-
tronic music. Petersen cites Wendy Carlos, 
Isao Tomita, Larry Fast, and Keith Emerson 
as influences (Atchison 1996). Music depart-
ments in universities were places where 
expensive synthesizers started to show up in 
the 1970s, and it was in academia where both 
Clark and Petersen had their first introduction 
to the Moog synthesizer. The new synthesiz-
ers created new sounds that had never been 
heard before, which seemed appropriate 
for planetariums that were trying to depict 
astronomical vistas that had never been seen 
before (Petersen 2020). 

Music composed for the planetarium 
contributed significantly to the genre now 
known as “space” music (Petersen 2020), 
ambient music that can evoke the vast 
expanse of the universe, or the sense of 
flying or floating. Mark Petersen notes that 
in contrast to the synthesized space music, 
when traditional orchestral music is used in 
a planetarium show, “All that instrumenta-
tion connotes Earth. When you’re on Pluto 
or the rings of Saturn, that’s the last thing 
you want to be reminded of. You want to see 
and hear otherworldly sounds. That’s what 
synthesizers do and can do for planetarium 
soundtracks” (Petersen 2020).

By the 1980s, digital synthesizers became 
more sophisticated. Models like E-mu’s 
Emulator allowed composers to program 
more orchestral sounds, while Sequential 
Circuits’ Prophet-5 was the first polyphon-
ic synthesizer able to play up to five notes 
simultaneously. This allowed composers to 
create lusher, richer sounds than was possi-
ble with the earlier generations of equipment. 
For the Gates Planetarium’s Aztec Skywatch-
ers (1992) show, Mark Petersen composed the 
music, including a track to accompany the 
scene of a human sacrifice occurring during a 

total solar eclipse. Working with the produc-
ers, Petersen came up with a theme that was 
“Klingon-esque,” a martial cue worthy of a 
ritualistic group of warriors, filled with heavy 
bass, percussion, and a synthesized chorus 
(Petersen 2020, Neafus 2020). 

For Hubble Gallery (1996), Dan Neafus at the 
Gates Planetarium worked with composer 
Mark Christopher Hewitt over multiple days 
in Hewitt’s studio to “spot” the score, describ-
ing where to place the music and the emotion-
al tone to be used for each of the projected 
Hubble Space Telescope images (Neafus 2020). 
A supernova remnant from a dead star would 
be matched with a cello, playing a forlorn 
solo. The Orion Nebula would be a warrior’s 
march, hinting at a Roman legionnaire, with 
heavy use of timpani and horns. For the color-
ful Ring Nebula, the music was used to suggest 
a brighter, springtime mood with orches-
tral strings, in addition to more traditional 
synthesizer sounds.

In the 1970s, planetarium music composers 
developed rules (Petersen 2020) that sounded 
similar to those of Hollywood golden age 
composers. Since the show narration needs to 
be heard by the audience, the music must not 
overwhelm it. This requires both a technical 
and an artistic balance, where music comple-
ments the story and visuals, but the audience 
does not become aware of it, less it distract 
their attention (McLennan 2020). 

Petersen’s workflow consisted of looking 
at the completed script or recorded narra-
tion. Different motifs or styles of music could 
be used to identify separate topics during the 
show. A change of topic would mean a change 
in the visuals, and transition music was used 
to emphasize that changeover sonically. 

Jeff Bowen (1999) argues for an even more 
collaborative model similar to what was 
advocated by Hollywood composers. The 
composer should begin work early with the 
production staff, so that they will have time 
to create proper main and secondary themes, 
and musical “stingers” used to highlight topics 
in the show. The composer can also provide 
feedback on pacing in the script, so that 
pauses can occur during the recording. This 
provides “breathing” space in the soundtrack, 
giving the music a chance to conclude narra-
tive ideas before moving on to the next scene.

Starting in the 1980s, however, planetar-
iums suffering from budget cutbacks often 
let go of their staff composers. Custom music 
was perceived to be expendable, and easily 
replaced with pre-recorded music on compact 
discs (McLennan 2020). Contract work 
became the norm for composers. 

Even in today’s video fulldome produc-
tions, there are few long close working 
relationships between a composer and a film-
maker. Some have argued that filmmakers 

today ignore or are unaware of the best prac-
tices developed by early planetarium music 
composers for balancing music with the narra-
tive (Petersen 2020, McLennan 2020). Instead, 
many scores lack leitmotifs, and consist of a 
“wall” of sound that begins at the start of the 
show, and does not end until the last frame. 

Although it is possible to boost the narra-
tor audio, which usually resides in the center 
channel on a 5.1 surround mix (Dunn 2020), 
many present-day scores still do not have a 
thought-out balance of narration and music 
that were found in shows made with a dedi-
cated in-house composer.

Yet, there are still filmmakers who carefully 
consider their music, making sure it synchro-
nizes with the evolving mood and tone of the 
visuals. The short film Crossing Worlds from xRez 
Studios (2009) has visuals that were cut to the 
propulsive, ambient mood of Marconi Union’s 
“These European Cities” to create a visual envi-
ronmental tone poem (Hanson 2020). 

Robin Sip used library music to build up the 
score for his 2007 Dawn of the Space Age. The 
music set the inspiration for the camera work, 
the motions of onscreen objects, and other 
elements in the animation; even the place-
ment of the narration was dictated by how 
the music ebbed and flowed (Sip 2020). 

Michał Lorenc created separate themes, 
styles, and moods of music to differentiate 
each of the distinctive sequences in Dream To 
Fly (2013), drawing upon a variety of motifs 
including orientalist, pastoral, and even carni-
val-esque sounds. 

Florian Käppler and Daniel Requardt’s score 
to Realm of Light (2007) has orchestral textures 
sweetened with synthesized sounds that were 
carefully crafted to complement the visuals 
and spare narration. 

The current era of video fulldome produc-
tions is one where experimentation by a 
growing global community of filmmakers 
means that past techniques can be re-discov-
ered and adopted.

Research on film music
The past century of film music has prompt-

ed theorists to think about how music works 
in a film, as well as spurring researchers to 
investigate its effects scientifically. We review 
some of these ideas in this final section, by 
examining four different roles of music. 

 • Music can make or alter the meaning of 
the visuals onscreen. 

 • Music can provoke an emotional 
response in viewers. 

 • Music can make scenes more memorable. 
 • Music can lead to greater engagement 

and attention in the viewer.

Music for conveying meaning
Music can complement and amplify what 
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(Continues on next page)

is in a shot. After the arrival of sound film, 
this method became especially prominent in 
early Disney cartoon shorts, where music is 
synchronized to kinetic actions, such as foot-
steps and falling motions of the characters. 
This “mickey mousing” also started to appear 
regularly in Hollywood films in the 1930s and 
1940s. Composer Max Steiner used this tech-
nique in many of his scores, but the most 
prominent for modern audiences may be his 
music for 1933’s King Kong (Slowik 2012).

A composer can also decide to create music 
that does not follow the intent of the onscreen 
visuals, resulting in a change in the meaning 
of a shot in a film. Composer Leonard Rosen-

man points out (Thomas 1991, 318-319) that a 
fast-paced Gershwin-esque “big city” tune full 
of percussion and xylophones does not add 
much to a shot of a busy cityscape beyond 
what the audience can already see. However, 
music can also “play against the scene;” solo 
instrument playing a sad melody will create 
a mood contradictory to the visual message, 
which is now no longer about the urban hustle 
and bustle, but loneliness in the big city.

Music can so drastically change the audi-
ence’s perception of a scene that it becomes 
contradictory or ironic. The playful Earl 
Scrugg’s banjo pickings in Bonnie and Clyde 
(1967) lighten the mood of the montage 
showing the bank robberies, chase scenes, 
and shootouts carried out by the title charac-
ters. An incongruent use of music can also be 
found in the violent action of the droogs in 
A Clockwork Orange (1971), set to an a cappella 
rendition of “Singing In the Rain,” which has 
joyous connotations based on the 1952 movie 
of the same name. Such extreme contrasts can 
draw the audience’s attention to the discrep-
ancies of what they see in the visuals, and the 
memories and emotions evoked by the music. 
This can heighten their emotional reaction to 
the scene, and (as will be shown below), make 
the scene more memorable.

Music can be used to highlight the interior 
thoughts and psychological states that would 

otherwise not be visible onscreen to the audi-
ence. As composer Bernard Herrmann says, 
music “can tell you what people are think-
ing and feeling” (in Thomas 1991, 177). In Mike 
Nichols’ The Graduate, Simon and Garfunkle’s 
“The Sound of Silence” is a nondiegetic song 
used to verbalize Benjamin Braddock’s sense 
of being adrift in life. For Martin Scorsese’s 
Taxi Driver (1976), Herrmann wrote a bluesy 
saxophone jazz motif associated with Betsy, 
the woman that Travis Bickle, the main char-
acter, is infatuated with. After being shooed 
away for parking his cab in front of her work-
place, Bickle’s subsequent evening scenes 
of working the gritty streets of New York 
are scored with the same saxophone theme, 
showing that he is still thinking about her 
(Graham 1985. 67-68).

Music can create characterization. In 
the opening credits of Saturday Night Fever 
(1977), John Travolta struts down the streets 
of Brooklyn in time to the Bee Gees’ “Stayin’ 

Alive.” Although the music is not heard out 
loud in the fictional world of the movie, the 
character is clearly imagining listening to it 
in his head, since his foot tapping is timed to 
the beat of the song (Hogg 2019, 132-133). With 
minimum dialogue, the music helps to estab-
lish the character, showing the confidence he 
exudes. Throughout the scene, the rhythms 
of the music and the visuals are synchronized, 
with the two amplifying each other.

Studies on how music alters viewers’ inter-
pretation of film have far more focused 
research questions than the examples 
discussed above. Yet they generally support 
the idea that music has an influence on the 
meaning that the audience takes away from 
a scene in a film. Cohen (1993) presented two 
short video excerpts to subjects in a study: one 
showing a woman being chased by a man, 
the second showing two men fighting. The 
video clips were paired with two different 
musical selections. Depending on the choice 
of music, the scene showing the man chasing 
the woman could be viewed as either playful 
romantic antics or a threatening action. The 
fight scene, however, could not be interpret-
ed as anything but a fight. Thus, the choice of 
music did not affect how viewers saw a scene 
that was unambiguous, but for scenes with 
multiple readings, music can set the preferred 
interpretation.

In a similar experimental study by Buller-
jahn and Guldenring (1994), professional film 
composers created five different scores that 
were played in the background of the same 
10-minute video clip. Viewers who saw these 
clips interpreted the film differently. They had 
different ideas about the emotions on display, 
the type of genre that the film was supposed 
to represent, ideas about the reasoning of the 
main protagonist, and even expectations about 
how the film would end. In all of these cases, the 
music made clear the narrative intent, especial-
ly when the visuals were ambiguous.

In 1944, Fritz Heider and Marianne Simmel 
created a short (90 second), silent, black and 
white animated film showing the movements 
and interactions of three geometric shapes 
around a rectangular enclosure. Undergradu-
ate students who watched the film4 saw the 
geometric shapes as animated characters, and 
imbued them with male or female genders 
and personalities. Marshall and Cohen (1988) 
showed the same film, but subjects heard one 
of two different musical soundtracks. Now 
the geometric characters were judged differ-
ently depending on which soundtrack was 
used. For example, the small triangle was 
thought to be more active in one case, and the 
large triangle more active in the other. The 
authors explained these divergent judgments 
as due to the music happening to synchronize 
with the actions of a character the viewers 
were focused on because it was behaving 
more noticeably. The character behavior was 
further keyed to the emotions represented 
in the music. Louder and more active music 
accentuated the perceived aggressive behav-
ior by the large triangle. In this case, the music 
enhanced the action in a scene, and altered 
how viewers interpreted what they saw.

Bolivar, Cohen, and Fentress (1994) showed 
that music and visuals could be congruent 
or incongruent based on the semantics or 
meaning of the scene as determined by the 
viewer. Their study used video clips of wolves 
showing ambiguous behavior: they appeared 
to be playing or fighting. Participants were 
asked to judge how aggressive or friendly 
the behavior appeared after watching clips 
with music that was either friendly or aggres-
sive sounding. When the clips had semantic 
congruence (aggressive video and music, or 
playful video and music), the interpretation 
of the scene was clear to participants in the 
study. However when the video and music 
did not match, the music altered the interpre-
tations of the interactions. In general, aggres-
sive videos were less affected by incongruent 
happy music, showing that music played 
a subservient role to what the visuals were 
depicting.

4 www.youtube.com/watch?v=VTNmLt7QX8E.

A frame from the silent animated film by 
Heider and Simmel (1944), which was later 
used by Marshall and Cohen (1988). Fritz 
Heider and Marianne Simmel
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Van den Stock et al. (2009) filmed actors 
picking up a glass, drinking from it, and setting 
it back down on a table. The actors were asked 
to convey different emotional expressions 
during this action (e.g., anger, disgust, fear, 
happiness, sadness). The clips, with the actors’ 
faces blurred out so that their emotions could 
only be registered via their body language, 
were paired with either happy or sad classical 
music. Participants in the experiment were 
asked to categorize the perceived emotion-
al state of the actor. When the music and 
visuals were congruent—such as happy music 
playing over an actor happily consuming his 
drink—study subjects were able to identify 
the emotion more correctly than when the 
visuals and audio did not match. 

Van den Stock et al. point out that the 
congruent audio and body language may 
explain the powerful scene in 2001: A Space 
Odyssey, where an early hominid, altered by 
contact with the black monolith, realizes 
that a bone can be used as a weapon. Hefting 
a femur, the ape-man smashes the other bones 
on the ground, with only Strauss’ Also Sprach 
Zarathustra blasting in the background. The 
Van den Stock et al. study suggests that the 
expressive movements of an actor combined 
with the right music can create a powerful 
affective experience for the person watching 
and listening.

Music for Conveying Mood
Composer Miklós Rózsa explained how 

film music had the job of “carrying the irra-
tional, unreal element” in film, and so went 
beyond the realism carried by the visuals and 
sound effects. In real life, when we experience 
an emotion, we know it through physiologi-
cal changes in our bodies, our heart rate, facial 
expressions, and changes to our skin’s galvan-
ic response. We do not need a soundtrack to 
remind ourselves what we are feeling. 

In a film, it may not be so easy to transfer 
these emotional states using just the visuals 
or the dialogue. Music is there to help. Music 
can be compared to a Greek chorus, “painting 
the drama and underlining and psycholog-
ically enhancing the action” (Rózsa, quoted 
in Thomas 1991, 26). Thus, music can amplify 
what is being shown on screen, emphasizing 
the romance, action, or suspense. 

A scene that does not inspire fear can do 
so with an ominous musical theme. In Alfred 
Hitchcock’s Psycho (1960), Bernard Herrmann 
used strings to create a piercing, cold sound, 
most notably in the famous shower scene 
where a knife-wielding attacker kills Janet 
Leigh’s character. The dissonant violin glissan-
dos—bow strokes sliding between two differ-
ent notes—are so unusual sounding that they 

have been mistaken for bird screeches (Prend-
ergast, 144-145). 

Music can make the viewer anticipate that 
something is about to appear. John Williams’ 
continually repeated a pair of E-F notes to 
represent the unseen shark in Jaws (1975). Its 
increase in tempo signifies that the fearsome 
predator is nearing its prey, an example of 
how music can create tension.

Studies have shown that film composers 
can create music to have a specific intended 
effect. Thayer and Levenson (1983) had partic-
ipants watching a short documentary film on 
industrial accidents. The music intended to 
trigger a reaction was a harsh sounding motif 
with diminished seventh chords (used histor-
ically in Western music to signify danger) 
timed to precede the depicted accidents. 

In contrast, documentary-style music that 
did not draw attention to or away from the 
accidents onscreen was also tested. Partic-
ipants who saw the clip with the “horror” 
music had a marked electrodermal skin 
response that was not seen with those who 
heard the neutral documentary music. 

Lipscomb and Kendall (1994) showed five 
clips from the feature Star Trek IV: The Voyage 
Home (1989) to participants in their study. 
For each clip, they listened to five differ-
ent excerpts of the score from the film by 
composer Leonard Rosenman. When asked to 
choose which audio clip fit the scene best, the 
subjects generally chose the one written by 
Rosenman specifically for the scene in ques-
tion.

Music for Helping Memory
Boltz, Schulkind, and Kantra (1991) exam-

ined how music can change the recall of 
video clips by modifying the placement and 
mood of music relative to the film sequence. 
In the study, participants viewed film and 

television clips that ended either on a happy 
or sad note. Music was played either before or 
during the video, and was either consistent or 
inconsistent with the visuals. That is, happy 
music could precede or play during a scene 
that ended happily (congruent) or it could 
precede or play during a segment that ended 
in tragedy (incongruent). 

When the music was heard concurrent 
with the visuals, participants recalled scenes 
with the mood congruent with the music 
better than the alternative when the music 
was incongruent with the scene. However, 
music that played before the clip had a 
surprising result. In scenes with incongruent 
music heard before, the scene was remem-
bered better than when congruent music 
was heard before a scene. For these clips, the 
background cues appeared in the previous 
scene when there was uncertainty as to what 
would happen next. The researchers speculate 
that viewers began to make their own predic-
tions about the outcome of the story. When 
their expectations were overturned because 
the music and visuals were incongruent, the 
viewers were surprised, making the scene 
more memorable.

In a subsequent study, Boltz (2001) showed 
clips from three different films where the 
interactions and intents of the characters 
were ambiguous. The clips were accompanied 
by music that was either positive or nega-
tive (with no music as a control case). For a 
sequence from Alfred Hitchcock’s Vertigo 
(1958) where James Stewart followed Kim 
Novak around in San Francisco, participants 
interpreted the scene differently based on 
whether the music was positive, negative, or 
absent. Stewart’s character was, respectively, 
viewed as either a past suitor, an assassin, or 
a private detective. The choice of music also 

The realization scene from 2001: A Space Odyssey. 1968, Warner Brothers.

(Continues on page 28)
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affected what participants could recall in the 
clips. Positive music evoked the sunny day 
and flowers in a shot, while negative music 
caused participants to remember the pres-
ence of a dark car and an empty alleyway else-
where in the scene. Therefore, in addition to 
setting a mood that can color the interpreta-
tion of a scene, music can also direct mental 
resources to focus visually on objects that are 
congruent with that mood.

A study by Tan, Spackman, and Bezdek 
(2007) had similar results. Clips from feature 
films were chosen that showed a lone character 
performing a simple action without any strong 
emotions in their faces or movements. Musical 
selections meant to convey different moods 
were played either before or after the appear-
ance of the character onscreen. Participants 
tended to ascribe the mood from the music to 
the character’s emotional state, with the effect 
occurring even when the music came after the 
character’s appearance, as well as before. This 
shows that viewers are not only primed by 
music to make a judgment about the emotion-
al content of a scene, but they can continue to 
process the scene after it has ended to create 
new interpretations after the fact.
Music and Engagement

Cohen (2014) describes an experiment 
where participants watched The Railrod-
der (1965), a dialogue-free short film filled 
with visual gags starring Buster Keaton. The 
film was accompanied by either the origi-
nal score by Eldon Rathburn, by an alternate 
soundtrack, or by no music. The film was 
edited so that an “X” appeared in one corner 
of the frame roughly once a minute. Partici-
pants were asked to watch for the “X” and 
press a computer key as soon as they saw it. 

Those who watched the film with the score 
had the slowest reaction times, while those 
who watched the film without the music 
had the fastest, and those who heard the alter-
nate score were in between. This showed that 
participants were most engaged in the film 
when appropriate music was present. 

In a similar study, Cohen, MacMillan, and 
Drew (2006) used film clips that had modified 
soundtracks consisting of only the dialogue 
from the film, only the sound effects, or only 
the music track. Participants were asked to self-
report the degree of absorption after watching 
each clip, and the music-only clip was found 
to be more engaging than the other two.

Finally, Cohen (2009) also describes one 
of her studies where different genres of film 
clips—such as a news program, a soap opera, 
and an animated film—were shown with and 
without music. For realistic programs such 
as the news clip, music did not change how 
absorbed participants became while watch-

ing. However, viewers became more engaged 
when the animated footage was shown with 
music. 

Cohen (2014) hypothesized that a film with 
less realistic footage needs music to keep audi-
ences engaged. This suggests the novelty of the 
non-realistic visuals had a distancing effect on 
the audience, which was countered by the 
background score’s mood-enhancement. This 
helped the viewer preserve the working narra-
tive being built in their mind, ensuring that it 
was satisfying and engaging. 

If confirmed, this result has implications 
for the planetarium field. Domed productions 
that present exotic phenomena via scientific 
visualizations to the average person may be 
less engaging because of the distancing effect 
of the unfamiliar. A scene with abstract visuals 
would benefit from having an emotionally 
impactful score to help increase engagement.

This review has shown that there are many 
suggestive ideas from research in film music. 
Yet, we do not know for sure how applica-
ble they are for planetariums without further 
confirmation. There are also many other eval-
uation and research questions that could be 
asked about the use of music in domes. What 
aspects of scoring practices from the past 
or present are appropriate for different full-
dome programs? What are the different ways 
that music and sound effects can support the 
narrative in a planetarium show? What sort of 
dramatic or educational impacts come from 
the use of immersive sound? Given these and 
other unanswered (and still unasked) ques-
tions, I encourage the dome theater commu-
nity to share their best practices and consider 
conducting future studies on this neglected 
aspect of planetarium shows.

In the next and final article of this series, we 
will end on a discussion of how the concepts 
of the sublime and awe can contribute to the 
effectiveness of planetarium programs.
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Abstract
We compared two planetarium programs, 

one using embodied design principles—
drawing on how humans naturally perceive 
and interact with the physical world—and one 
using a traditional approach, each addressing 
the sun’s daily motion, the nightly motion 
of the constellations, and the seasonal move-
ment of the constellations. Participants (n=29 
for the embodied program, n=19 for the tradi-
tional program) were interviewed before and 
after the shows to measure change in expla-
nations. After qualitatively coding the inter-
views, numerical values were assigned to the 
codes allowing us to statistically tests compare 
the outcomes. While no significant differenc-
es in learning were found between the tradi-
tional and embodied programs, participants 
showed significant improvement in almost 
all of the concepts after both program types.

Introduction
One of the goals of science education in 

informal environments is to support visi-
tors’ understanding of science concepts and 
phenomena. However, questions remain as 
to how best to support student learning in 

these environments, including during visits 
to planetariums. Prior research on learning in 
the planetarium includes the use of immer-
sive programs in digital planetariums to 
teach seasons to undergraduates (Yu, Sahami, 
Sahami, and Sessions, 2015), comparing the 
use of the planetarium to a traditional class-
room environment (Turk and Kalkan, 2015), 
and understanding the ways planetariums 
can support middle school students’ compre-
hension of lunar phases by helping them visu-
alize different viewpoints (Chastenay, 2016). 
There has been little research on embodied 
design (the use of the body to support learn-
ing) in the planetarium. Therefore, this study 
compares student learning following a plane-
tarium program designed using an embodied 
approach to one that uses a traditional style of 
teaching in the planetarium using a comput-
er visualization. Both programs focused on 
the same phenomena: the apparent motion 
of the sun, the apparent nightly motion of 
the constellations, and the seasonal change in 
constellations. 

Embodied design draws on the theory 
of embodied cognition to develop instruc-
tion that supports learning with the body. 

Embodied cognition is the theory that one’s 
body, and its sensory systems, is involved in 
thinking and understanding, including for 
STEM topics (Abrahamson and Lindgren, 
2014; Jaegar et al., 2016; Lindgren and John-
son-Glenberg, 2013). One of the implications 
of embodied cognition is that off-line cogni-
tion is body-base, meaning that even when 
we are not physically engaged with the envi-
ronment, our cognitive processing, mental 
imagery, and memories are shaped by our 
physical experiences with the world (Wilson, 
2002). A further implication of embodied 
cognition is that using body movements 
and objects in the environment allows for 
cognitive unloading to reduce the amount 
of information one needs to keep in working 
memory, facilitating the process of generat-
ing explanations (Abrahamson and Lindgren, 
2014; Crowder, 1996). Current research indi-
cates that educational activities using embod-
ied design improve student learning in STEM 
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fields (Abrahamson and Lindgren, 2014; Jaegar 
et al., 2016; Lindgren and Johnson-Glenberg, 
2013). 

Previous research in the planetarium 
includes studies illustrating the potential of 
embodied design to support audience learn-
ing. Plummer (2009) studied a planetarium 
program for early elementary students that 
included embodied design elements. Students 
showed significant improvement in their 
understanding of the daily motion of celestial 
objects after using a combination of their own 
arm motions and visual observations made 
during the program, mimicking the motions 
of the celestial objects. 

Plummer, Kocareli, and Slagle (2014) used 
the same Earth-based perspective planetari-
um program as one of the conditions in their 
study investigating how to support elementa-
ry students learning to explain daily celestial 
motion. 

Plummer and colleagues (2014) found that 
participants (3rd grade students) improved 
their descriptions of the phenomena signifi-
cantly when engaged kinesthetically, mimick-
ing the motions of the sun, moon, and stars 
as they moved across the sky, by using their 
full arms to recreate the motions. They also 
found that when this planetarium program 
was combined with classroom lessons, which 
also used embodied design to support students’ 
explanations for the phenomena, students 
made significantly greater improvement than 
conditions that did not attend the planetarium. 

Plummer and Small (2018) investigated the 
combination of a field trip to the planetari-
um and classroom lessons to support student 
learning in first grade classrooms. Participants 
in the shows experienced an immersive plan-
etarium program where they learned about 
lunar phenomena, including the apparent 
motion of the moon. Children were guided 
by the planetarium director to observe the 
moon’s apparent motion and to mimic the 
pattern with their arms. 

All three of these studies found connections 
between ways students learned the astrono-
my concepts presented in the planetarium 
shows and the use of embodied design in the 
planetarium. However, these studies did not 
compare students’ learning through embod-
ied design to a traditional program, so it is not 
known whether one program design supports 
learning more than the other.

For this study, we have applied the 
concepts of embodied cognition in planetar-
ium program design, in order to see if we can 
create an interactive planetarium program 
that improves participants’ understanding of 
phenomena that have been discussed in the 
show. Our chosen phenomena are spatially 
rich, so strategies to reduce cognitive load may 
be important to support learning the topics. 

The research question that we addressed was: 
How does learning in an embodied planetar-
ium program compare to learning in a tradi-
tional program?

Conceptual framework for 
embodied design

Embodied design is defined as the process of 
creating learning environments while apply-
ing the theory of embodied cognition (Abra-
hamson and Lindgren, 2014). Activities are the 
most effective when educators build opportu-
nities for students to use their ability to orient 
themselves in a space, as well as offer students 
a way to use the space in order to find a 
purpose in the environment (Abrahamson 
and Lindgren, 2014). Learners must use their 
“perceptual senses and kinesthetic coordina-
tion” (Abrahamson and Lindgren, 2014, p. 6) so 
that they can review the characteristics of the 
stimuli as a guide to performing new actions. 

DeSutter and Stieff (2017) suggest that 
the movements the learner makes must be 
“purposeful and intentional” in ways that 
align to the targeted learning objective (p. 11). 
The space also needs to be able to accommo-
date the learners’ movements so that they are 
able to create a connection within their envi-
ronment. When learners are able to imagine 
themselves in the environment where they 
learned a concept through an activity and 
bodily movements, they are better able to 
form connections that help them explain the 
concept (Abrahamson and Lindgren, 2014). 
This is aided by materials, which can be the 
space itself or objects the learner manipu-
lates. Materials are purposefully selected and 
designed to align with learning objectives in 
ways that support how learners develop new 
embodied cognitive pathways. 

Finally, it is important that learners are 
facilitated in making the correct bodily 
movements and the correct connections to 
concepts (Abrahamson and Lindgren, 2014). 
This guidance from an instructor can come 
in the form of cueing movements or feed-
back as the student performs the activities. It 
is also important for the instructor to scaffold 
the concepts and motions as they are present-
ed to the learners, so that the learners have 
the opportunity to make connections as they 
move from a more basic to a more detailed 
understanding of a concept (DeSutter and 
Steiff, 2017).

Researchers have begun to investigate 
ways to address these challenges in classroom 
settings (Jaegar et al., 2016), clinical interviews 
(Abrahamson and Lindgren, 2014), and inter-
active museum exhibits (Abrahamson and 
Lindgren, 2014; Lindgren and Johnson-Glen-
berg, 2013). In this study, we extend embodied 
design research into the planetarium environ-
ment. 

Methods
Our study compared two planetarium 

programs through statistical analysis of pre 
and post-interviews with audiences of college-
age students. 
Context for instruction

This study took place at a large research 
university in the northeastern United States, 
where a planetarium is present on campus. 
All of the shows in both program types were 
instructed by the first author. All interviews 
were conducted before and immediately after 
the planetarium shows.
Planetarium programs

Each planetarium program focused on 
three astronomy topics: the apparent motion 
of the sun, the apparent motion of nightly 
constellations, and the change in seasonal 
constellations. The premise of the program 
for the participants was that they would learn 
why they do not see their zodiac constella-
tion at night on their birthday. Each show 
lasted approximately 20 minutes. A note taker 
sat in on each show to ensure that all of the 
main points were covered and that the shows 
remained consistent over the duration of the 
data collection. (Full scripts used for both 
programs will be provided upon request.) 

A side-by-side comparison of the two plan-
etarium program scripts is included in Table 1. 

The embodied planetarium program 
engaged audiences in the planetarium in 
ways that included observing and pointing 
to constellations on the dome and standing 
to embody the Earth’s motion around the sun 
(see Figure 1). The planetarium operator facil-
itated participants’ experiences by model-
ing the movements, giving an example of 
how the motions should look as the partici-
pants perform them. The embodied activities 
were modified from the Kinesthetic Astrono-
my Sky Time activities (Morrow and Zawaski, 
2004) and earlier planetarium programs using 
embodied design (Plummer, 2009; Plummer 
et al., 2014). The traditional program was 
designed to teach the same concepts, without 
these embodied design supports, using 
computer visualizations in place of visitors’ 
own embodied motions (see Figure 2). 

Overall, both program designs covered the 
same concepts, but used different methods of 
teaching to support learning. The tradition-
al planetarium condition used a more passive 
approach that engaged audience members 
primarily through questions, while the 
embodied planetarium program was a more 
participation-based show that still featured 
questioning from the instructor, but also 
allowed the participants to make connections 
to topics using their body movements. 
Participants and data collection

All of the participants in the shows were 
(Continues on page 33)
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Figure 1. Set-up for embodied planetarium program. At 1, student 
pointing to her nose to indicate the perspective from “Mt. Nose” 
as a viewer perceives the change from day to night as she rotates.   
At 2, student pointing to a constellation as it appears to move 
across the dome. At 3, top-down view of zodiac constellation 
printouts and seasons printouts as positioned on interior of 
dome.  Images by Margaret Teuber.  

Table 1. Mapping the progression of planetarium program topics between program designs

Learning objective Embodied design Traditional design

Nightly motion of the 
stars

tar projector is used and the stars for that night are projected onto the dome
Students are asked questions related to how the stars move and why

Students are prompted to follow the motion of the stars 
by pointing to constellation of interest with their full arm 
(see Figure 1.2)

Students are prompted to follow the motion of the 
stars with their eyes and not using any full body motion

Motion of the sun
Star projector is used to project the sun onto the dome
Students are asked to connect how the daily motion of the sun is related to the nightly motion of the stars and why

Students are prompted to follow the motion of the sun 
across the dome by pointing with their full arm

Students are prompted to follow the motion of the sun 
with their eyes

Rotation of the Earth A balloon is placed in the center of the dome, represent-
ing the sun
Students are prompted to stand and face the “sun”
Students are then guided to show with their bodies 
(representing Earth), how the Earth moves to create day 
and night cycles (see Figure 1.1)

A computer projector and projection screen are set up 
outside of the dome
Using Starry Night software, day and night cycles are 
shown again
Students are asked what motion is causing this cycle, 
which is rotation

Seasonal constellations Students place images of the zodiac constellations 
around the dome (see Figure 1.3)
The instructor prompts the students to face toward the 
constellations (night) and then back to the sun (day).
Students were asked to identify the seasonal marker 
closest to their zodiac sign
A volunteer is asked to find their sign and whether they 
could see the constellation on their birthday
They are then asked to move around the “sun” to the 
location where they would be able to see their sign at 
night (about six months later)
The students are guided to describe the type of motion 
the Earth is doing to change the constellations over the 
year as orbiting
Additional volunteers identify their zodiacal constella-
tion and when they would be able to observe it in the sky

Earth perspective (i.e., a space-based perspective; see 
Figure 2)
Students can see the day and night side of the Earth 
and are asked which side would be able to see constel-
lations
Season markers are placed over the constellations
The instructor moves the time forward monthly so 
that the students can see the sun move through the 
constellations, symbolizing the Earth orbiting around 
the sun. The sun does not move.
A volunteer is asked to state their zodiac constellation, 
which the instructor moves the sun into, and is then 
asked if they would be able to see the constellation 
during their birthday (no)
The instructor guides volunteer to identify that the 
Earth would need to orbit the sun for about six months 
for them to see their constellation at night.

Planetarium Research



Vol 49 No 2   June 2020    Planetarian  33

college students enrolled in an introduc-
tory level astronomy course. All but two 
participants were non-science majors (one 
engineer, one pre-vet), and had not previ-
ously taken any astronomy courses while in 
college. There were 29 participants over the 
five planetarium shows with the embod-
ied design program, and 19 participants over 
the two planetarium shows with the tradi-
tional program. The content covered in the 
programs had been recently covered in the 
lectures prior to the conduction of the study.

Data was collected through pre- and 
post-show interviews using a semi-struc-
tured interview protocol covering the three 
astronomy topics from the programs. Each 
interview was conducted one on one with 
an interviewer. All interviews were video 
recorded to capture student gestures and 
body-movements that might aid our under-
standing of their explanations though these 
gestures/body-movements were not explic-
itly prompted during interviews. Most pre-
show interviews were between two and four 
minutes, while most post-show interviews 
were between two and three minutes. 

Analysis
A coding document was created with 

codes organized into three categories, describ-
ing participants’ explanations for why the 
sun moves across the sky, why the constella-
tions move across the sky at night, and why 
the constellations change seasonally. Each 
category was broken down into codes (accu-
rate, partially accurate, non-normative, or not 
sure) using knowledge of the discipline and an 
initial review of students’ interview responses. 
Two members of the research team separate-
ly coded 10 interviews. Inter-rater reliability 
of at least 80% was achieved for all three cate-
gories. All disagreements in the coding were 
discussed and resolved.

After each of the interviews were coded, 
any participant with a pre-interview that 
was accurate for all three phenomena was 
removed from further analysis (3 interviews 
for the traditional condition, and 3 interviews 
for the embodied condition were removed). 
Numerical values were used to replace the 
(3) accurate, (2) partially accurate, and (1) 
non-normative codes. Nonparametric statis-
tical tests were then performed using SPSS. 
The Wilcoxon Signed Ranks Test was used to 
compare differences in related sample allow-
ing us to look for improvement from before 
and after each planetarium program. The 
Mann-Whitney Test was used to compare 
different conditions, allowing us to compare 
differences in student responses between the 
two planetarium conditions. 

Further analysis was also performed on 
pairs of interviews in which the student gave 

an accurate response to the seasonal constel-
lation portion of the post-show interview 
to examine potential differences in how 
students learned to explain seasonal constel-
lations. A total of 20 participants were coded, 
with nine participants coming from the 
embodied condition and 11 participants from 
the traditional condition. These pre and post 
interviews were coded for specific concepts 
that had been discussed in the planetari-
um programs, including looking at opposite 
constellations after six months, constella-
tions blocked by the sun/up during the day, 
the length of time before the same constella-
tions are seen at night again being 12 months, 
and the earth facing another direction. These 
interviews were also coded for iconic gestures, 
which are gestures that directly illustrate or 
represent a concept (e.g., tracing a circle in 
the air to indicate an orbit; Crowder, 1996). 
The gestures needed to be meaningful as the 
participant described their responses to the 
interview protocol. 

Results
No significant differences were found 

between the embodied and traditional condi-
tions for each category when comparing 
responses before and after instruction using 

the Mann Whitney test (Table 2). The lack of 
difference between pre-instruction respons-
es suggests that both the group of students 
attending the embodied and tradition-
al design programs began with comparable 
levels of understanding. Thus, the non-signif-
icant post-instruction results suggest there is 
no evidence that one program has a greater 
effect on learning that the other.

Comparison using a Wilcoxon Signed 
Ranks Test on pre and post-instruction 
responses within each condition shows that 
students’ explanations improved significant-
ly for each concept, except in the tradition-
al program where there was no evidence 
of significant improvement for students’ 
explanations for the sun’s motion (Table 3). 
However, eight participants (50%) in the tradi-
tional condition provided an accurate expla-
nation during their pre-instruction interview, 
suggesting the lack of improvement observed 
may have been due to a ceiling effect. 

Finally, we analyzed the sub-set of interview 
responses which provided accurate expla-
nations in their post-interviews for season-
al constellations. This analysis considered 
whether students in one condition explained 
seasonal constellations differently, after 

Table 2. Results of Mann-Whitney test comparing embodied (N=26) and traditional (N=16) 
conditions 

Concept Pre-show Z Pre-show p Post-show Z Post-show p

Sun’s Motion -1.116 0.264 -0.391 0.696

Nightly Constellations -1.398 0.162 -1.437 0.151

Seasonal Constellations -0.772 0.44 -1.141 0.254

Figure 2. Visualization of the seasonal constellations portion of the traditional program, as seen in Starry 
Night.

(Continues on next page)
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instruction, than the other condition. The 
analysis also looked at whether participants 
used gestures differently in their explanations 
in each condition. We found no differences in 
the concepts used when explaining seasonal 
constellations when comparing the embod-
ied to the traditional group. 

However, we did find differences in how 
the groups used gestures in their explana-
tions (Table 4). While there are a similarly 
small number of students who used gestures 
before and after the traditional program, 
more students used gestures after the embod-
ied program than before the program. The 
small number of students in this sample do 
not allow us to make a statistical compar-
ison. However, these results may indicate 
some difference in how students learned 
in the embodied program. The use of body 
to support learning may have influenced 
the ways these students explained seasonal 
constellations after instruction. 

Discussion
In both embodied and traditional program 

conditions, we found that students’ explana-
tions improved, suggesting that both of our 
programs provide support in learning these 
concepts. However, we did not find signifi-
cant differences in improvement between 
the embodied condition and the tradition-
al condition. While additional research with 

larger sample sizes or alternative methods of 
implementing an embodied design program 
may find differences between embodied and 
non-embodied programs, other factors may 
explain these results and may suggest next 
steps on how to design planetarium programs 
that engage visitors in embodied learning 
experiences.

The findings suggest students’ experience 
in the embodied condition helped many of 
them to develop a spatial understanding of 
phenomena observed from the Earth. Spatial 
thinking can be addressed in a variety of ways 
through education but is notably addressed 
through an active implementation of embod-
ied design, which matches students’ physi-
cal, bodily movements to the learning goals 
of instruction (DeSutter and Steiff, 2017). 
Students embodied actions during the plan-
etarium program may have helped develop 
new representations of the spatial concepts, 
through gestures and physical rotations 
as they faced towards and away from the 
constellations and the sun, that were then 
available to draw upon when explaining the 
celestial phenomena later during the inter-
views (DeSutter and Stieff, 2017). 

We anticipated the traditional program, a 
passive design approach, would not support 
learning as much as the embodied program; 
this was not supported by evidence from this 
study. We suggest that the improvement we 

observed in the traditional 
condition may be because, 
as in the embodied planetar-
ium condition, we provided 
students with both an Earth-
based perspective with the 
planetarium projector and 
a space-based perspective 
with the Starry Night soft-
ware. This allowed students 
to directly compare the two 
perspectives to facilitate 
their understanding of how 
the perspectives change and 
create an explanation for the 
phenomena. 

Further, we supported 
learning of this dual perspec-
tive by organizing infor-
mation in a coherent visual 
format. The types of visu-
al-spatial displays used 
during both conditions 

were complex displays (Hegarty, 2011), which 
showed a change in perspective over time. 
However, the embodied planetarium show 
used simple images to support students’ phys-
ical movements as they modeled the expla-
nations for the phenomena. The traditional 
program used a complex visualization (using 
Starry Night) to represent the complex details 
of how motions in the solar system explains 
what students had observed on the dome of 
the planetarium. 

Visual displays have the potential to 
support cognition by “freeing up working 
memory resources for other aspects of think-
ing” as well as organizing information in ways 
that aid understanding of spatial relationships 
(Hegarty, 2011, p. 450). Just as students may 
have been able to offload some of their cogni-
tion needed to make sense of the phenomena 
through physical modeling in the embod-
ied condition, students in the tradition-
al condition may have offloaded cognition 
onto perceptual processes—using their visual 
system to help them think through the rela-
tionship between the earth-based and space-
based perspectives (Hegarty, 2011). 

Future research and implications for plane-
tarium show design

Future research should investigate condi-
tions in which the participants have limited 
background knowledge on these topics, as 
the participants in the study were part of an 
astronomy course and had recently reviewed 
the material covered by the planetarium 
show. A wider variety of participant knowl-
edge may provide additional insight into how 
much each condition improves understand-
ing of the concepts. 

Planetarium Research

Table 3. Results of the Wilcoxon Signed Ranks test comparing pre- to post-instruction explanations within 
conditions

Embodied Condition (N=26)

Concept Improved Regressed No Change Totala Wilcoxon Z

Sun’s Motion 10 (41.67%) 1 (4.17%) 13 (54.17%) 24 (100%) -2.714**

Nightly Constellations 12 (52.17%) 0 (0%) 11 (47.83%) 23 (100%) -3.276 ***

Seasonal Constellations 11 (42.31%) 2 (7.69%) 13 (50.00%) 26 (100%) -2.586**

Traditional Condition (N=16) 

Concept Improved Regressed No Change Totala Wilcoxon Z

Sun’s Motion 5 (31.25%) 1 (6.25%) 10 (62.50%) 16 (100%) -1.633

Nightly Constellations 9 (64.29%) 1 (7.14%) 4 (28.57%) 14 (100%) -2.176*

Seasonal Constellations 12 (75.00% 1 (6.25%) 3 (18.75%) 16 (100%) -2.961**

*p < 0.05, **p < 0.01, ***p < 0.001
a Responses coded as “unsure” were removed during analysis resulting in fewer than the total 
number of participants in some categories.

Table 4: Results of gesture coding in pre- and accurate post-show interviews for seasonal
constellations

Embodied Condition (n=9) Traditional Condition (n=11)

Pre-Interview 3 (33.33%) 3 (27.27%)

Post-Interview 8 (88.89%) 2 (18.18%)
(Continues on page 36)
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We further suggest that future research 
consider how students’ gestures may provide 
insight into how and what they learned in 
an embodied planetarium program; gestures 
provide insight into students’ thinking as they 
reveal how students have learned concepts, as 
mental processes and the learning pathways 
they form are mediated by body movement, 
perceptions, and how neural systems engage 
in action planning (Alibali and Nathan, 
2012). We would therefore hypothesize that 
students in the embodied condition would 
use more accurate gestures as they would be 
able to build on embodied ways of learning in 
the gestures they construct. Further, educators 
may find observing these gestures to provide 
insight into students’ thinking as a form of 
on-the-spot assessment.

A critical next step in research on this topic 
is to compare programs that combine embod-
ied design with high quality computer simula-
tions against programs that use embodiment 
and passive visualizations alone (as was used 
in this study). As we found that each condi-
tion in this study supported student learn-
ing, we hypothesize that the combination of 
these methods could provide greater support 
for student learning than either design feature 
alone. Future research that combines these 
design features could lead to the creation 
of improved planetarium programs for the 
public that are more active and engaging 
compared to passive designed programs still 
used in many planetariums today.
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(Research-Based Best Practices Part 
II: Music, continued from page 29)

Mankind is drawn to the heavens for the same reason we were once drawn into 
unknown lands and across the open sea. We choose to explore space because doing 

so improves our lives, and lifts our national spirit. So let us continue the journey.

George W. Bush, speech at NASA Headquarters, January 14, 2004
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comet. But what about explaining HII regions, 
globular clusters, and spiral galaxies, when 
they don’t have a clue what they’re looking 
at? And what about the core concepts neces-
sary to defining them, like light years or inter-
stellar matter?

I learned long ago while working on remote 
telescope programs at the Adler Planetarium 
that people can’t “see” what they don’t know. 
In my first eVscope trials one-on-one with my 
non-scientist friends, this continues to be the 
case. But I found that the minutes required 
for an image to gradually build up its signal-
to-noise ratio provide a good opportunity to 
discuss what we’ll be looking at.

One of my first recommendations for 
anyone who wants to teach with an eVscope 
or use it in planetarium programming is to 
be prepared to explain some of the basics of 
stellar, galactic, and extra-galactic astronomy. 
In the coming months, I hope to explore prac-
tical and effective strategies to making public 
observing sessions with this powerful tele-
scope meaningful to everyone.

phy may be extreme, but the approach is 
perfectly suited for fulldome experiences for 
shorter segments (or as a single shot experi-
ence) as is the level of preplanning and inten-
tional design to produce the desired audience 
impact.

 
Connecting emotionally: Creating 
relevance and resonance

Of course, all the technique, planning, 
choreography, story world-building, and 
understanding of fulldome cinematic 
language falls flat if the experience fails to 
connect intellectually and emotionally to the 
audience. In my experience, it seems that the 
chief goal of an immersive production is to 
immerse the audience emotionally. It really 
is that basic. If there is emotional connection, 
then the audience “gets what they paid for,” 
so to speak.

There is no simple formula to guarantee 
this emotional connection; however, each 
component in the process can contribute to 
this result. As a general rule, it is best to eval-
uate the relevance (how well it may inter-
est or relate to the audience) and resonance 

(Letter to Editor, continued from page 11)

(Fulldome storytelling, continued from page 37)

I would like to end this letter with a story 
of a recent Citizen Science observing session 
of C/2019 Y4 (ATLAS) made especially memo-
rable because my best friend from childhood 
joined me remotely. Paul lives on the south 
side of Chicago, so we shared the eVscope 
screen via Zoom. That way he could see from 
his easy chair what I was observing from my 
chilly backyard. This was the first time I’d 
done screen sharing this way, and it worked 
extremely well. 

While the view was being enhanced, he 
followed along with an online star map and 
asked me at least a dozen good questions. I 
showed him a couple of deep sky objects, 
which I thought were astronomically impor-
tant, but what really wowed him was the 
comet. I was amazed at how excited he was by 
this relatively faint and ephemeral object, but 
he was transfixed and thrilled to participate 
in a real science investigation. I was happy 
too because it brought back fond memories of 
when we were kids playing in the backyard in 
Indiana, imagining we were astronauts flying 

in space. That night I felt like I could take him 
there for real.

Happy star-gazing, friends, whatever your 
instrument. The universe is still beautiful to 
those of us who look up with wonder.

Useful Links
 • The company site: unistellaroptics.com
 • A thorough review of the technical details 

and a bevy of pictures: www.waloszek.
de/astro_us_evscope_e.php?fbclid=IwA
R18lzXk3EO8l6RJF04L6ZVYJc5XcssoYdT
pt-L_e6Tlm0-JeeQANy8voOQ#fotos

 • Stellina: https://vaonis.com/stellina
 • SETI Institute Programming: www.seti.

org/evscope
 • My own Facebook reports from Mount 

Ridgeland Observatory using the scope 
earlier this year: www.facebook.com/jim.
sweitzer or use the hashtag #mrobserva-
tory.

 • JM Laugier’s images: jm.laugier.free.
f r / e V s c o p e _ 4 6 j m l / e v s c o p e j m l .
html    I

(how strongly the show’s themes and messag-
es will “land” with the audience) of the full-
dome show in every stage of the production 
process. Two basic questions I use to evalu-
ate these qualities are, “Does this matter?” and 
“Do I care?” Seems simplistic? Perhaps, but the 
importance of keeping things uncomplicated 
and understandable for the audience cannot 
be over-emphasized. These two questions can 
be a light to guide the story directly into the 
audience’s hearts and emotions.

 
Inspiring and building an audience

 If you are fortunate enough to have 
designed an immersive experience that 
connects with the audience’s emotions, 
you have earned the privilege of not just 
entertaining them but also inspiring them. 
Emotional connection is a powerful pathway 
upon which you can send important take-
away messages to your audience. In other 
words, truth and timeless principles can 
travel through emotional resonance into the 
hearts and minds of the audience. Not every 
message will resonate, by the way, even if you 
have engaged the audience’s emotions. False 
messages fail to ring true. Logical leaps that are 

unsupported or unearned by the story disrupt 
the trust we have established with the audi-
ence and can break the delicate emotional 
connection, sometimes violently, even carry-
ing with it a sense of betrayal by the filmmak-
er. That’s not what you want to do to your 
audience.

 This precious emotional filament that 
connects your show with your audience 
is delicate. Be sure that it can support any 
message you send across it. 

 An audience member who enjoys a good, 
emotionally resonant and personally relevant 
experience in the dome will be your greatest 
evangelist. Word of mouth is still one of the 
most powerful ways to get attention for your 
work and to drive new and repeat audiences 
to the theater. Social media only amplifies this 
effect.

 If you learn to unlock the powerful, native 
tendencies of the dome to serve your produc-
tions, you will build an audience and elevate 
not only immersive media in general, but 
also the virtual shared experiences dome 
theaters provide. This will cause audienc-
es numbers and expectations to grow, hope-
fully encouraging the development and 
production of even more effective and 
emotionally resonant programming well into 
the future.    IMichael Daut is an immersive media specialist and principal of Michael Daut Productions, working 

as an independent writer/producer/director in Los Angeles, California. He most recently served 
as the director of new business development for Mousetrappe, an experience design and produc-
tion studio in Burbank. Previously he worked for over 20 years at Evans & Sutherland, where he 
was instrumental in acquiring numerous large accounts, expanding the product line, and develop-
ing a library of shows for the digital fulldome community. 
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comet. But what about explaining HII regions, 
globular clusters, and spiral galaxies, when 
they don’t have a clue what they’re looking 
at? And what about the core concepts neces-
sary to defining them, like light years or inter-
stellar matter?

I learned long ago while working on remote 
telescope programs at the Adler Planetarium 
that people can’t “see” what they don’t know. 
In my first eVscope trials one-on-one with my 
non-scientist friends, this continues to be the 
case. But I found that the minutes required 
for an image to gradually build up its signal-
to-noise ratio provide a good opportunity to 
discuss what we’ll be looking at.

One of my first recommendations for 
anyone who wants to teach with an eVscope 
or use it in planetarium programming is to 
be prepared to explain some of the basics of 
stellar, galactic, and extra-galactic astronomy. 
In the coming months, I hope to explore prac-
tical and effective strategies to making public 
observing sessions with this powerful tele-
scope meaningful to everyone.

ly demonstrated in Sam Mendes’ Academy 
Award-winning film 1917 (a feature film, not 
a fulldome film), which tells its story with 
what appears to be a single continuous shot 
that develops and progresses over the film’s 
two-hour running time. This level of chore-
ography may be extreme, but the approach is 
perfectly suited for fulldome experiences for 
shorter segments (or as a single shot experi-
ence) as is the level of preplanning and inten-
tional design to produce the desired audience 
impact.

 
Connecting emotionally

Of course, all the technique, planning, 
choreography, story world-building, and 
understanding of fulldome cinematic 
language falls flat if the experience fails to 
connect intellectually and emotionally to the 
audience. In my experience, it seems that the 
chief goal of an immersive production is to 
immerse the audience emotionally. It really 
is that basic. If there is emotional connection, 
then the audience “gets what they paid for,” 
so to speak.

There is no simple formula to guarantee 
this emotional connection; however, each 

(Letter to Editor, continued from page 11)

(Fulldome storytelling, continued from page 16)

I would like to end this letter with a story 
of a recent Citizen Science observing session 
of C/2019 Y4 (ATLAS) made especially memo-
rable because my best friend from childhood 
joined me remotely. Paul lives on the south 
side of Chicago, so we shared the eVscope 
screen via Zoom. That way he could see from 
his easy chair what I was observing from my 
chilly backyard. This was the first time I’d 
done screen sharing this way, and it worked 
extremely well. 

While the view was being enhanced, he 
followed along with an online star map and 
asked me at least a dozen good questions. I 
showed him a couple of deep sky objects, 
which I thought were astronomically impor-
tant, but what really wowed him was the 
comet. I was amazed at how excited he was by 
this relatively faint and ephemeral object, but 
he was transfixed and thrilled to participate 
in a real science investigation. I was happy 
too because it brought back fond memories of 
when we were kids playing in the backyard in 
Indiana, imagining we were astronauts flying 

in space. That night I felt like I could take him 
there for real.

Happy star-gazing, friends, whatever your 
instrument. The universe is still beautiful to 
those of us who look up with wonder.

Useful Links
 • The company site: unistellaroptics.com
 • A thorough review of the technical details 

and a bevy of pictures: www.waloszek.
de/astro_us_evscope_e.php?fbclid=IwA
R18lzXk3EO8l6RJF04L6ZVYJc5XcssoYdT
pt-L_e6Tlm0-JeeQANy8voOQ#fotos

 • Stellina: https://vaonis.com/stellina
 • SETI Institute Programming: www.seti.

org/evscope
 • My own Facebook reports from Mount 

Ridgeland Observatory using the scope 
earlier this year: www.facebook.com/jim.
sweitzer or use the hashtag #mrobserva-
tory.

 • JM Laugier’s images: jm.laugier.free.
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component in the process can contribute to 
this result. As a general rule, it is best to eval-
uate the relevance (how well it may inter-
est or relate to the audience) and resonance 
(how strongly the show’s themes and messag-
es will “land” with the audience) of the full-
dome show in every stage of the production 
process. Two basic questions I use to evalu-
ate these qualities are, “Does this matter?” and 
“Do I care?” Seems simplistic? Perhaps, but the 
importance of keeping things uncomplicated 
and understandable for the audience cannot 
be over-emphasized. These two questions can 
be a light to guide the story directly into the 
audience’s hearts and emotions.

 
Inspiring and building an audience

 If you are fortunate enough to have 
designed an immersive experience that 
connects with the audience’s emotions, 
you have earned the privilege of not just 
entertaining them but also inspiring them. 
Emotional connection is a powerful pathway 
upon which you can send important take-
away messages to your audience. In other 
words, truth and timeless principles can 
travel through emotional resonance into the 

hearts and minds of the audience. Not every 
message will resonate, by the way, even if you 
have engaged the audience’s emotions. False 
messages fail to ring true. Logical leaps that are 
unsupported or unearned by the story disrupt 
the trust we have established with the audi-
ence and can break the delicate emotional 
connection, sometimes violently, even carry-
ing with it a sense of betrayal by the filmmak-
er. That’s not what you want to do to your 
audience.

 This precious emotional filament that 
connects your show with your audience 
is delicate. Be sure that it can support any 
message you send across it. 

 An audience member who enjoys a good, 
emotionally resonant and personally relevant 
experience in the dome will be your greatest 
evangelist. Word of mouth is still one of the 
most powerful ways to get attention for your 
work and to drive new and repeat audiences 
to the theater. Social media only amplifies this 
effect.

 If you learn to unlock the powerful, native 
tendencies of the dome to serve your produc-
tions, you will build an audience and elevate 
not only immersive media in general, but 
also the virtual shared experiences dome 
theaters provide. This will cause audienc-
es numbers and expectations to grow, hope-
fully encouraging the development and 
production of even more effective and 
emotionally resonant programming well into 
the future.    I

Michael Daut is an immersive media specialist and principal of Michael Daut Productions, working 
as an independent writer/producer/director in Los Angeles, California. He most recently served 
as the director of new business development for Mousetrappe, an experience design and produc-
tion studio in Burbank. Previously he worked for over 20 years at Evans & Sutherland, where he 
was instrumental in acquiring numerous large accounts, expanding the product line, and develop-
ing a library of shows for the digital fulldome community. 
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This now very familliar 
illustration, created at 
the Centers for Disease 
Control and Prevention 
(CDC), reveals ultrastruc-
tural morphology exhibit-
ed by coronaviruses. Note 
the spikes that adorn the 
outer surface of the virus, 
which impart the look of 
a corona surrounding the 
virion, when viewed elec-
tron microscopically. The 
illness caused by this virus 
has been named coronavi-
rus disease 2019 (COVID-
19). Image credit Alissa 
Eckert, MS, Dan Higgins, 
MAMS. Public Health Image 
Library at the CDC; public 
domain.
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COVID-19
This changes everything

Sharon Shanks
Planetarian Editor
sharon.shanks@gmail.com

The last thing anyone wants to read is yet 
another story about COVID-19. Or hear about. 
Or think about. In fact, if we never see that red 
spikey sphere again, that will be just fine.Coro-
navirus is so named because of “crown” of 
spikes. I prefer stellar coronas, or the pale lager 
beverage with that name produced in Mexico.
But, like reality, we cannot ignore the fact that 
a virus, a tiny critter only 30-50 nanometers 
in size, has shut down virtually the entire 
world. A nanometer is equal to one billionth 
of a meter, or 0.000,000,001 m. It’s easier to use 
scientific notation as 1x10-9 m.

Another fun fact: according to the book 
Cell Biology by the Numbers,1 “viruses appear to 
be the most abundant biological entities on 
planet Earth. The best current estimate is that 
there are a whopping 1031 virus particles in 
the biosphere. We can begin to come to terms 
with these astronomical numbers by realizing 
that this implies that for every human on the 
planet there are nearly Avogadro’s2 number 
worth of viruses.”

We planetarians are used to astronomical 
numbers, but not on this end of the size scale.

Planetariums and COVID-19
In this section, there are a variety of stories—

about affects of COVID-19 on planetariums, 
planetarian responses, and some reflections 
about the future. There’s even some humor. In 

1 Cell Biology by the Numbers, Ron Milo and Rob Phil-
lips; Garland Science, 2015. book.bionumbers.org/
how-big-are-viruses

2 Avogadro’s number, the number of units in 
one mole of any substance (defined as its molecu-
lar weight in grams), equal to 6.02214076×1023. The 
units may be electrons, atoms, ions, or molecules, 
depending on the nature of the substance and the 
character of the reaction (if any). 

fact, you will see coronavirus and its various 
names (pandemic, disease) throughout this 
issue because—well, because it has changed 
everything.

Thanks to social media, many of us have 
an idea of how our colleagues at universi-
ties, schools, museums, and portable domes 
are doing. However, we rarely see news about 
how another segment of our community is 
fairing: the vendors. 

We rely on our vendors for equipment, 
programs, software, music, replacement parts, 
and desperate-five-minutes-before-show-
time fixes. They rely on us for our patronage, 
and also for input on what services they can 
provide for us. To use an oft-quoted saying 
sometimes attributed to an African proverb, 
“It takes a village to raise a child.” For plane-
tariums, it takes a community made of many 
different parts that work well together.

A voice for the vendors
What follows is an informal survey of 

vendors. It is not complete because I am sure 
I have missed people, and I’m sure that some 
of my requests for information found their 
way into spam folders. In this uncertain, 
fretful time, this is the pulse of one part of our 
community.

I also singled out one voice, that of Iryna 
Filipova from the Donetsk Planetarium in 
Ukraine. (She also is director of Fulldome 
Studio DN.) I felt that her response was simple, 
sweet, and spoke for planetarians everywhere.

A personal question to start
Let’s start with the first question I asked: 

“First, a personal question: How are you, and 
yours? Your employees? Are you all healthy?”

I am happy to report that each of the 11 
respondents answered everyone is healthy, 
and most continue to work.

How are you coping? This answer was fairly 
consistent: working at home when possible, 
and social distancing and working in shifts 
when it’s not.

Front Pictures CEO Yuri Kostenko said 
that “Despite the difficult global econom-
ic situation and cancellation of industry and 
public events, we were lucky not to face any 
major changes in our workload. Most of the 
projects we are working on are long-term 
contracts that have not been affected by 
recent events.”

“We continue to stay in touch with the 
professional community. Our team has partic-
ipated in several e-meetings to discuss the 
challenges and opportunities facing the AV 
and planetarium industry during and after 
the pandemic.

“We also believe that this period of self-
isolation is a good time for online education. 
That’s why Front Pictures collaborated with 
Takayuki Ohira to deliver an interactive plan-
etarium show at the annual Children’s Festi-
val of the Sakado Children’s Center. This year, 
the event was cancelled due to coronavirus. 
But Mr. Ohira did not give up and delivered 
the live presentation online.

“He used a MEGASTAR Fusion starball 
in combination with our astronomy soft-
ware SpaceTime 2. The presentation was live 
streamed on YouTube in 360 format to allow 
everyone to get immersed into the magnif-
icent starry sky.” You can check it out at 
youtube/TxWyjmkBvoA.

At Sky-Skan, CEO Shawn Laatsch and 
the management team of George Barnett, 

(Continues on next page)
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“Our team is characterized by a very high degree of 
experience and flexibility. It also proves to be an 

advantage that the majority of our products are 
manufactured in-house.”

- Volkmar Schorcht

Claude Ganter, and John Stoke, reported 
“Like most people in our field, as well as possi-
ble given these strange times. It is challenging 
to do installs and service with so many travel 
restrictions in place, but we are able to contin-
ue delivering remote service and working 
with our customers online.”

How are you coping? “Surprisingly well. 
Fortunately, we have been able to maintain 
full employment, we have had no furloughs 
or layoffs, “said John Shaw, CEO of Evans 
& Sutherland. “Almost all our staff have 
been able to work from home and a signifi-
cant amount of our day-to-day business can 
be accomplished remotely. Web conferenc-
es have replaced face-to-face meetings of 
course, but in many ways this has created 
more opportunities to communicate rather 
than less. We quickly found a rhythm in our 
company communication.”

Meanwhile, for Spitz, Inc., a subsidiary of 
E&S, “Dome manufacturing has temporari-
ly stopped in Chadds Ford, but but we have 
been able to continue to manufacture Digistar 
systems in Salt Lake City to prepare systems 
for installation when travel restrictions are 
lifted. As most planetarium projects have been 
delayed, we expect to fulfill all our installa-
tions, as the institutions slowly come on-line 
again.”

Coping with social distancing
In Germany, at the birthplace of the plan-

etarium projector, Volkmar Schorcht from 
the planetariums division of Carl Zeiss 
Jena, that “We have changed our working 
regime and switched to shift work. We thus 
ensure that work can continue even if one or 
more colleagues are absent. Like everywhere 
else, several employees have been working 
in home offices for weeks. While we are able 
to continue our work in almost all areas such 
as development, production and sales, the 
biggest restrictions are in service, due to the 
fact that our specialists can no longer travel.”

With the passage of time, however, “the 
situation is beginning to improve. This week 
(the first week of May) we will be able to start 
a major system upgrade at a German planetar-
ium while observing the hygiene measures. 
We hope that we will be able to serve our 
international customers on site again in the 
near future. In the meantime, we were and are 
able to help all customers who have arranged 
remote maintenance with us.”

Meanwhile, he said, “Our main focus is on 
meeting delivery dates. We want our custom-
ers to be able to meet their schedules despite 
the pandemic. We are confident that we will 
succeed and that we can overcome all difficul-
ties. Our team is characterized by a very high 
degree of experience and flexibility. It also 
proves to be an advantage that the majority 
of our products are manufactured in-house.”

For those who work at home, things are 
much the same. And completely different.

Carolyn Collins Petersen, CEO of Loch 
Ness Productions, noted that “It was tough 
when the quarantines started to hit every-
where starting in March. We followed messag-
es online as our friends and colleagues in the 
community had to shut down their facilities. 
It was like watching the lights go out across 
the world, one by one. Loch Ness Productions 
is not closed. But show orders and rentals have 
stopped coming in, so business 
has slowed to a trickle. That’s 
not surprising.”

For Steve Hatfield, sales 
manager/consultant with 
Konica Minolta Planetari-
um Co., said that “Given that 
I work from home, daily life is 
about the same. When I’m able 
to attend, virtual meetings have 
been a most welcome addition 
to my day.”

While Carolyn said she’s using her time 
for professional development and enjoying 
her passion for sewing—she’s making face 
masks for first responders and people at risk 
for coronavirus disease—Steve is “tuning out.” 
He explained: “As far as day to day and while 
it’s important to keep up with the twists and 
turns of our current reality, I try not to get 
sucked into daily news broadcasts, as they are 
largely unhelpful in maintaining a positive 
mental attitude.”

The new from Mexico is a bit more grim. 
José E. García Batarse of Kosmos Scientific 
reported “How are you coping? Not good. Our 

sales budget has gone done 70%. We sell other 
equipment, but planetarium stuff has gone 
to O.” He also shared an observations about 
his country. “Mexico will end this pandemic 
with lots of economic problems because our 
authorities did not make any economic support 
plans. Anyhow, I am sure we will be back to 
where we were doing what we love to do.”

You can do it at home
When it comes to technology develop-

ment, Michael Daut, principal of Michael 
Daut Productions, put it succinctly. “Devel-

opment work is one thing that seems to be 
able to continue from home offices.” 

Being able to work remotely on software 
has been a blessing for some. For E&S’s Shaw, 
“There’s been a lot of technological progress 
that has continued during the pandemic. In 
the last year, we announced DomeX , the first 
LED planetarium dome, and the soon-to-be-
released Digistar 7 software. Both have moved 
ahead off-line—especially on the software 
side where we can develop remotely. We had 

planned to release Digistar 7 at IPS. As IPS has 
been cancelled, we will role Digistar 7 out this 
summer with a series of on-line events and 
announcements.”
 Other technology that requires in-person 

events , like the DomeX demonstration dome 
at E&S headquarters in Salt Lake, are on hold 
temporarily. “While we’re delayed a few 
months, we’re excited about the opening of 
the DomeX LED demonstration dome later 
this year. It’s going to be a one-of-a-kind expe-
rience for anyone who gets to see this revolu-
tionary new technology.”

On the Spitz side, Shaw said “the devel-

opment of SciDome’s educational features 
moves forward as always, with a current focus 
on teacher-friendly presentation of digital 
content from any source.  Innovation has, 
and always will be the cornerstone of plane-
tariums’ success. We haven’t lost sight of this 
need for our institutions and audiences.”

Schorcht at Zeiss echoed that idea. “Our 
developments are not stopped. We had 
planned the presentation of new products at 
the IPS conference in Edmonton, which we 
now have to postpone somewhat. Despite the 
crisis, we have achieved a good level of work 

“We also believe that this 
period of self-isolation is 

a good time for online
education.”   

-Yuri Kostenko
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“Our team is characterized by a very high degree 
of experience and flexibility. It also proves to be 
an advantage that the majority of our products 
are manufactured in-house.”

- Volkmar Schorcht

Claude Ganter, and John Stoke, reported 
“Like most people in our field, as well as possi-
ble given these strange times. It is challenging 
to do installs and service with so many travel 
restrictions in place, but we are able to contin-
ue delivering remote service and working 
with our customers online.”

How are you coping? “Surprisingly well. 
Fortunately, we have been able to maintain 
full employment, we have had no furloughs 
or layoffs,” said John Shaw, CEO of Evans 
& Sutherland. “Almost all our staff have 
been able to work from home and a signifi-
cant amount of our day-to-day business can 
be accomplished remotely. Web conferenc-
es have replaced face-to-face meetings of 
course, but in many ways this has created 
more opportunities to communicate rather 
than less. We quickly found a rhythm in our 
company communication.”

Meanwhile, for Spitz, Inc., a subsidiary of 
E&S, “Dome manufacturing has temporarily 
stopped in Chadds Ford, but we have been able 
to continue to manufacture Digistar systems 
in Salt Lake City to prepare systems for instal-
lation when travel restrictions are lifted. As 
most planetarium projects have been delayed, 
we expect to fulfill all our installations, as the 
institutions slowly come on-line again.”

Coping with social distancing
In Germany, at the birthplace of the plan-

etarium projector, Volkmar Schorcht from 
the planetariums division of Carl Zeiss 
Jena, that “We have changed our working 
regime and switched to shift work. We thus 
ensure that work can continue even if one or 
more colleagues are absent. Like everywhere 
else, several employees have been working in 
home offices for weeks. 

“While we are able to continue our work in 
almost all areas such as development, produc-
tion and sales, the biggest restrictions are in 
service, due to the fact that our specialists can 
no longer travel.”

With the passage of time, however, “the 
situation is beginning to improve. This week 
(the first week of May) we will be able to start 
a major system upgrade at a German planetar-
ium while observing the hygiene measures. 
We hope that we will be able to serve our 
international customers on site again in the 
near future. In the meantime, we were and are 
able to help all customers who have arranged 
remote maintenance with us.”

Meanwhile, he said, “Our main focus is on 
meeting delivery dates. We want our custom-
ers to be able to meet their schedules despite 
the pandemic. We are confident that we will 
succeed and that we can overcome all difficul-
ties. Our team is characterized by a very high 
degree of experience and flexibility. It also 
proves to be an advantage that the majority 
of our products are manufactured in-house.”

For those who work at home, things are 
much the same. And completely different.

Carolyn Collins Petersen, CEO of Loch 
Ness Productions, noted that “It was tough 
when the quarantines started to hit every-
where starting in March. We followed messag-
es online as our friends and colleagues in the 
community had to shut down their facilities. 
It was like watching the lights go out across 
the world, one by one. Loch Ness Productions 
is not closed. But show orders and rentals have 
stopped coming in, so business 
has slowed to a trickle. That’s 
not surprising.”

For Steve Hatfield, sales 
manager/consultant with 
Konica Minolta Planetari-
um Co., said that “Given that 
I work from home, daily life is 
about the same. When I’m able 
to attend, virtual meetings have 
been a most welcome addition 
to my day.”

While Carolyn said she’s using her time 
for professional development and enjoying 
her passion for sewing—she’s making face 
masks for first responders and people at risk 
for coronavirus disease—Steve is “tuning out.” 
He explained: “As far as day to day and while 
it’s important to keep up with the twists and 
turns of our current reality, I try not to get 
sucked into daily news broadcasts, as they are 
largely unhelpful in maintaining a positive 
mental attitude.”

The news from Mexico is a bit more grim. 
José E. García Batarse of Kosmos Scientific 
reported “How are you coping? Not good. Our 

sales budget has gone done 70%. We sell other 
equipment, but planetarium stuff has gone 
to O.” He also shared an observations about 
his country. “Mexico will end this pandemic 
with lots of economic problems because our 
authorities did not make any economic support 
plans. Anyhow, I am sure we will be back to 
where we were doing what we love to do.”

You can do it at home
When it comes to technology develop-

ment, Michael Daut, principal of Michael 
Daut Productions, put it succinctly. “Devel-

opment work is one thing that seems to be 
able to continue from home offices.” 

Being able to work remotely on software 
has been a blessing for some. For E&S’s Shaw, 
“There’s been a lot of technological progress 
that has continued during the pandemic. In 
the last year, we announced DomeX , the first 
LED planetarium dome, and the soon-to-be-
released Digistar 7 software. Both have moved 
ahead off-line—especially on the software 
side where we can develop remotely. We had 

planned to release Digistar 7 at IPS. As IPS has 
been cancelled, we will roll Digistar 7 out this 
summer with a series of on-line events and 
announcements.”

 Other technology that requires in-person 
events , like the DomeX demonstration dome 
at E&S headquarters in Salt Lake, are on hold 
temporarily. “While we’re delayed a few 
months, we’re excited about the opening of 
the DomeX LED demonstration dome later 
this year. It’s going to be a one-of-a-kind expe-
rience for anyone who gets to see this revolu-
tionary new technology.”

On the Spitz side, Shaw said “the devel-

opment of SciDome’s educational features 
moves forward as always, with a current focus 
on teacher-friendly presentation of digital 
content from any source. Innovation has, 
and always will be the cornerstone of plane-
tariums’ success. We haven’t lost sight of this 
need for our institutions and audiences.”

Schorcht at Zeiss echoed that idea. “Our 
developments are not stopped. We had 
planned the presentation of new products at 
the IPS conference in Edmonton, which we 
now have to postpone somewhat. Despite the 
crisis, we have achieved a good level of work 

“We also believe that this 
period of self-isolation is 

a good time for online
education.”   

-Yuri Kostenko
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and are already looking forward to the market 
launch and the interest of our customers. Like 
in many places, there are some delays in the 
delivery of components. Some suppliers are 
working at high capacity, others are no longer 
able to deliver as planned due to short-time 
working and other measures. But we do not 
see any threat to our development in all these 
difficulties.”

Front Pictures’ Kostenko agrees. “Despite 
some initial concerns, in our case, the nation-
al lockdown even helped to speed up our R&D 
and software development. As the world has 
slowed down, Front Pictures can now focus 
more on our astronomy applications, dome 
projection, and calibration software. We are 
happy with the progress we have made. Our 
team has recently released a new version of 
our Screenberry media server for dome projec-
tion that features higher resolution playback, 
improved auto-calibration, and new integra-
tion possibilities.”

In Florida, at Audio-Visual Imagineer-
ing’s Managing Director Joanne Young 
reports “We are continuing with a new 
program we are developing.  It’s not a new 
technology, but a new use of technology for 
planetariums and science centers.  It is more 
important now than ever to be able to offer 
attractive programs to increase our audiences 
and income. We will be part of a world where 
there will be great competition for audiences 
attention and money.”

For vendors who work primarily with 
content instead of equipment, like Loch Ness 
Productions, Petersen said that “We tried to 
be prepared for slowdowns once we saw the 
‘plague’ coming—and to be honest, it wasn’t 
looking good even before that. We have 
clients in places where the pandemic hit early 
on, and it was pretty obvious what was going 
to happen, based on their reports. We do still 
have other sources of business, but with the 
world in quarantine, those slowed down as 
well.

“As I’m sure other planetarians are doing, 
we ponder our future and that of our profes-
sion. I don’t think that things will ever go 
back to ‘the way they were.’ 

“But, the changed world will offer new 
opportunities for all of us. The “upside” to 
all this economic and social upheaval is that 
while the world has “stopped” for a bit, it gives 
us a chance to reassess what we’re doing. We 

can examine how we’re doing it, and what we 
can do in the future. I just regret that it comes 
with such a high price for so many people.”

The crystal ball is difficult
The most difficult question dealt with 

vendors’ views for the future. I asked them 
to “pull our your crystal ball” and share what 
you see.

Carolyn Petersen admitted that her crystal 
ball was murky. “It’s really so early to tell how 
any of this will play out. Will facilities open 
up quickly? Take their time? Not open at all? 
How and when they do open the doors direct-
ly affects vendor business, for good or bad. My 
own sense is things will be slow for those of 
us in the ‘presentations and content’ business 
for quite some time. Slower business may lag 
through the summer, it might last into 2021. 

Again, it’s so hard to tell. At this moment 
(early May) I just don’t have enough informa-
tion to confidently predict what will happen 
next.”

Sky-Skan’s Shawn Laatsch added “While 
it is challenging to know what the future 
holds, Sky-Skan is committed to serving our 
customers and doing all we can to assist in 
their needs. The planetarium field might 
shrink depending on a variety of factors, 
but there also may be some opportunity for 
growth as we are primarily a “touchless” envi-
ronment which may give the field an advan-
tage when things reopen. We do believe that 
planetariums will continue to inspire audi-
ences and play an important role in informal 
education, life-long learning, and entertain-
ment.”

ZEISS Microscopy produced this illustration of the 
sizes of the very small. Licensed under the Creative 
Commons Attribution-Share Alike 2.0 Generic license. 
Original at https://en.wikipedia.org/wiki/Bacteria#/
media/File:Relative_scale.svg

(Continues on next page)
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Steve Hatfield, Konica-Minolta, said 
“This is a tough question. The most painful 
change to think about is what will happen 
to those dedicated planetarians whose facil-
ity may have been struggling prior to the 
virus and might be shuttered after the worst 
has passed and the world begins to reopen. 
Everyone suffers—the planetarium staff, the 
students, and the community. 

“Recently, we’ve been seeing a surge in 
virtual offerings from planetariums, thanks to 
efforts by our industry organizations (IPS, The 
Dome Dialogues, etc.) and the amazing efforts 
by individuals. I can’t think of a more inspir-
ing and productive method of keeping plan-

etarians and the community connected. A 
hearty well done to all!”

And, even though there are changes ahead, 
Hatfield saw the positive in his crystal ball. 
“We’re in the midst of what’s becoming our 
‘new reality,’ both personally and profession-
ally. While the norms are seemingly chang-
ing every day, the passion for and the love of 
studying and observing the night sky cannot 
be diminished by a virus.”

Also positive was John Shaw from E&S. 
“We’re hopeful, not fearful, about the future. 
It’s the nature of planetarium technology: 
we adapt and respond to rapidly changing 
customer needs. That said, we’re deeply sensi-
tive to the state of our institutions—many of 
which have an uncertain future post-coro-
navirus. We’ve done our best to support sites 
with shows and content they can stream to 
their students and members during closures 
and we’ll be there for them as they reopen 
their doors too. We have been excited with 
the response from our customers and non-
customers, as we have made our shows avail-
able via on-line streaming.”

Zeiss’ Volkmar Schorcht took a more 
solid stance. “The industry will recover. Very 
likely there will be delays in various planetari-
um projects. We must also reckon with the fact 
that financing will cease or at least be restrict-
ed because local authorities, universities and 
other financial institutions will have to fulfil 
more compulsory tasks. Here in Germany, for 
example, it has been recognized that digitiza-
tion must be pushed even harder.”

When it comes to domes, he predicted “We 
are, nevertheless, convinced that the plan-
etarium market will not collapse. We will 
all celebrate the planetarium centennial in 
three years. I hope that we can do this in a 
large community across national borders and 
corporate interests. Planetariums are impor-
tant for our society, for understanding the 
world we live in, and therefore also for our 
living together. We must make this clear 
again and again to those responsible. In this 
respect, for almost a hundred years now, ZEISS 
has never seen the planetarium business as a 
business only, but also as a contribution to the 
society.”

He has taken this outlook at step further 
and more personally: “At the moment it will 
be impossible for most, if not all, compa-
nies to support IPS, local planetarium associ-
ations, conferences, and productions as they 
have done in the past. So I decided to donate 
some private money to the Ghana Planetari-
um, the German Speaking Planetarium Asso-
ciation and the FullDome-Festival in Jena to 
help them to overcome the current situation. 
I believe that every little contribution helps.”

Joanne Young at AVI noted the impor-
tant relationship between business and educa-
tion. “Many planetariums will remain closed 
until the beginning of the school year. I think 
that science centers will re-open in July of 
this summer, but they will see a decrease 
in attendance. We have no idea of business 
projections. If we cannot sustain ourselves, 
we will have to reorder how we take care of 
our customers. If we can survive as we are 
now, we will continue to develop programs 
and products that attract people to the plan-
etarium. If planetariums do not do well, then 
our company will not do well either—so it 
behooves us to work with planetariums to 
increase their attendance and viability.”

Karrie Berglund of Digitalis Education 
Solutions voiced additional concerns specifi-
cally for portable planetariums. “I think there 
have to be concerns. We are not yet able to 
give our customers any advice on cleaning/
disinfecting our inflatable domes, since no 
one yet knows what will be effective without 
ruining the projection surface. The Institute 

of Museum and Library Services has started a 
database of surfaces that people need advice 
on cleaning, and I submitted my query there.

“It’s hard to know how long it’s going to 
take for audiences to be willing to sit in plan-
etariums with other people nearby. If a large 
fraction of our customer base starts being 
shut down due to lack of revenue, etc., that 
will have a broad and likely long term effect 
across the market. We have a wider base than 
most planetarium manufacturers, since we do 
portable and fixed systems, so while things are 
likely to be tight for us for a while, I’m confi-
dent that we will pull through.”

José E. García Batarse of Kosmos Scien-
tific sees changes ahead. “We will be entering 
a new standard of making business. We will 
have to develop servicing existing systems 
and not much of sale. We will have to look 
into other fields also. We are reducing office 
size, hope not personnel. Even a reduction in 
salary maybe.”

Virtual meetings are here to stay
Nearly all respondents agreed that the 

online meeting trend is here to stay, but that 
person-to-person live conferences are still 
vital.

Joanne Young: “Virtual meetings are very 
cool—and are especially useful for profession-
al development. I am hoping that we have 
larger conferences where people gather, like 
a US conference and/or annual IPS confer-
ences, with more regional zoom meetings. 
Getting together physically is so important—
with the demonstration of our products. But, 
the regional conferences plus IPS is too costly, 
especially if sales will be slower.”

Yuri Kostenko: “There is no doubt that the 
current situation will boost the role of online 
streaming and conferencing. Many people 
who had never used digital communication 
had no choice but to switch to them. This 
situation will spur the search of new collabo-
ration and conferencing tools. But we believe 
that nothing can fully substitute the magic 
of live, person-to-person communication. 
People will start meeting again as soon as it’s 
safe.”

John Shaw: “Yes, video conferencing 
became a new normal faster than we could 
have imagined. We’ve been hosting regular 
‘conferences’ with our sites for months now. 
These discussions have been invaluable in 
helping us understand the issues and needs 
of our clients. We do expect an increase of 
on-line business and communication to 
continue post COVID-19. While COVID-19 
has shown us we can get along technically, it 
is also showing us we need the social element. 
Either way, but we’ll support and partici-
pate the industry events that happen going 
forward.”

Steve Hatfield: “While virtual meetings 

“We’re hopeful, not fearful, about the future. It’s the nature 
o f planetarium technology: we adapt and respond 

to rapidly changing customer needs.”
- John Shaw
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“We’re hopeful, not fearful, about the future. 
It’s the nature of planetarium technology: 
we adapt and respond to rapidly changing 
customer needs.”

- John Shaw
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and conferences are a great thing, as well as being less costly to 
vendors (and virtual hospitality suites are safer—no driving!), 
it’s not the only consideration from a vendor perspective. For 
instance, there are very few qualified customers who would spend 
a large amount of money on something they’ve never actual-
ly seen or operated for themselves. In-person technology and 
content demonstrations must continue to take place. 

“In a perfect world, demos take place in the customer’s plane-
tarium. One benefit to the customer is that they can see what the 
system looks like on their own dome and take the visualization 
software for a test drive. Additionally, decision makers are some-
times able to attend onsite demos without having to travel to 
another state or country to attend a demo at a regional or interna-
tional conference. However, one-off onsite demonstrations can be 
costly, so vendors should consider routing their demos for multi-
ple facilities to help minimize expense.”

However, he added, “All of this being said, I do think the virtual 
meeting/conference trend will and should continue. Sooner than 
later, I hope we will be able to return to the kind of conference to 
which we’ve been accustomed. It may become a necessity to look 
at ways to streamline the process, i.e. combined regional confer-
ences, such as the 2017 Pleiades in St. Louis, Missouri.”

Karrie Berglund: “I actually hope the trend of online sessions/
workshops continues. LIPS3 is the kind of event that I think really 
needs to be in person for maximum efficacy, but if we can touch 
base with an online LIPS-style session a few times a year, that will 
strengthen the community. I’ve wanted to hold online LIPS work-
shops for years but never had the time to invest to figure out how 
to do it until I was forced to.

“Customers who are shopping for major purchases (like a projec-
tion system) will still need to see equipment in person to truly get 
a sense of projection quality, usability, etc. For that reason I suspect 
regional planetarium conferences will continue, but I sincere-
ly hope that joint conferences become the norm rather than the 
exception.”

Michael Daut: “Humans are social creatures and need interac-
tion with other humans. I believe we will take what it best about 
virtual meetings: live chat, Q&A, ease of booking a prominent 
speaker, etc. and incorporate these into our future, and we will still 
hold in-person conferences that may not include elements that 
can be done more effectively online. Perhaps the number of days 
for future conferences can be cut in half. Will be interesting to see 
how this progresses.”

Carolyn Petersen: “What I have marveled at is the growth 
of online meetings for domers. Many of us have Zoom meetings 
with colleagues around the world each week. IPS is pivoting to 
an online meeting. I’m a member of the American Astronomical 
Society, and their June meeting will move entirely online. I’m an 
IMERSA board member, and we are actively working to put our 
IMERSA Day festivities online to recreate what we had hoped to 
bring to attendees in Edmonton.”

What can we do for you?
Finally, I asked the vendors “what can planetarians do for you?” 

The immediate answer: communicate.
“Communicate and share your needs.   We’re here for you and 

we want to know what we can do to support your facility and 
audience,” John Shaw said, while Steve Hatfield added that “We 
would ask planetarians to please let vendors know what’s most 
important to you. What technology solutions/functionalities, 
content offerings and support best meet your planetarium and 

3 Karrie also is the force behind LIPS, the Live Interactive Planetarium 
Symposium. See her column on page 81.

Iryna Filipova
Donetsk Planetarium and Fulldome Studio DN

Better times will come.
Yes, it is very difficult for all of us now. The epidemic swept the 

whole world, almost all sectors of the economy suffered everywhere, 
with the exception of very few.

We, our industry, our community, have suffered especially hard.
Our Donetsk planetarium has not been operating since March 

16, 2020. It is closed, as well as planetariums around the world have 
closed. We have lost our viewers, lost income.

Thank God our staff are all healthy. But these people receive only 
part of their salary. This is a small fund, it will not be enough for a 
long time. 

Also we must keep the guards (otherwise the looters will plunder 
everything). Also, the payments for utility bills have not been 
canceled. It is necessary to pay on time. 

Everything shrank very much, we have to save practically on 
everything.

And that’s not all. Perhaps the most unpleasant is the unknown. We 
do not know how long this will last. We do not know how it will end. 
Can we serve the audience as before? Or will everyone have to wear 
masks everywhere in public places and maintain a social distance? 
Then the spectators will need to be placed in the hall so that there are 
empty seats between them?

A bunch of questions for which there are no answers yet.
And another very important point. When, finally, everything 

returns to normal, will the impoverished people come to the plane-
tarium? After all, entertainment is not a necessity. We all also under-
stand this.
 Nowadays, some solutions are offered everywhere to work online. 

How does this apply to us, to people working in planetariums? Of 
course, something can and should be done. For example, create new 
shows.

You can try to find a new online audience for the planetarium. 
Perhaps online excursions to those planetariums where there are 
museums, where there is something to show and tell.

But, unfortunately, not everyone has such opportunities.
The most importantly—is it possible to replace the living presence 

under the dome when you are completely immersed in the beauti-
ful cosmos (or other) worlds. Where is everything perceived so fully, 
so distinctly and vividly? What online format can this provide? My 
opinion is—it is impossible. People need a space, a freedom.
 Now it’s warm outside, blue sky, white clouds. Everything is flow-

ering. Now, while we believe in this, everything will return to square 
one. Otherwise, why was such a beautiful world created?  I

Donetsk Planetarium, Donetsk, Ukraine

(Continues on page 45)
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The global COVID-19 pandemic, and the resulting stay at home and shutdown 
orders, have created significant challenges for the planetarium community. The 
International Planetarium Society put together a COVID-19 Task Force to help 
guide the organization’s activities during these times. 

The first action of the task force was to create a survey designed to understand 
the current situation that planetarians were facing, and to test various interven-
tions that the COVID-19 Task Force was considering.

The survey was released to the community on April 1, and most of the survey 
responses came back in the subsequent 2-3 days. As the pandemic is an evolving 
situation, these results should be considered a snapshot of the situation that time. 
We intend to issue additional surveys in the future as the situation evolves.

Survey demographics
A total of 250 survey responses were returned. The majority of responses came 

from IPS members, but there was a significant number of non-members (71) 
responding as well. The majority of responses came from the North American and 
European continental zones; Asia, Oceania, and Africa were poorly represented in 
this survey. About 90% of survey respondents work at a planetarium, and there 
was a good mix of planetarium types. Some survey respondents pointed out that 
the types of planetariums we listed (portable, stand alone, school/university, and 
science center museum) were not exclusive become some planetariums belong-
ing to more than one class. 

COVID-19 impacts
Only 3 of the respondents indicated that their planetarium was still open; for 

the vast majority it had already closed, indicating the global scale of this pandem-
ic. At the time of the survey 12% of planetariums had already let staff go, with 
twice that number expecting to in the near future. 

The layoff of staff appears to vary by institution. While many staff were laid off 
or terminated, some were placed on paid leave while others were cut back or had 
hours reduced. A significant number of planetariums indicated that the pandemic 
will negatively impact their ability to purchase new equipment and new content.

The same concerns expressed in how the COVID-19 crisis is affecting the plan-
etarium community at this moment are mirrored in what effects will be domi-
nant in the planetariums’ future; funding, attendance, and staffing are all closely 
related to the remaining concerns and intertwined.

Posted on The Planetarian Network (https://ipshub.mn.co), 18 April 2020.

Mark SubbaRao
IPS President

Covid-19:COVID-19:
How planetariums are affected
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Renovations and purchases of equipment may be delayed or 
cancelled in most cases, although there are a few rays of sunshine:

“The loss of revenue is concerning, but at the same time we are 
moving ahead with an upgrade of our full dome system”

How can IPS help?
The answers to this question indicate the dramatic shift we’ve 

seen to online and remote programming. Planetarians have been 
forced to make this change quickly and with little warning. The 
number one request was for online training and professional 
development opportunities such as e-conferences, webinars and 
dome dialogues. IPS can help with publicizing these opportuni-
ties as they arise. Some people suggest it might be valuable to have 
some training on how the COVID-19 is spread.

The second most requested assistance was to develop part-
nerships and produce content for use in our planetariums so we 
will be up and running with fresh programs to tempt visitors 
and rebuild audiences when we can return to our domes. It was 
suggested that developing content that adds a human element is 
extremely important and we need to address the language barrier 
between countries in IPS. Another idea was to produce a new full-
dome performance about biology and virus and COVID disease. 
The tiny analog domes need content and programs too. 

Further requests include:
 • Publicity and media materials for promoting planetariums 

worldwide and for announcing IPS awards received, events, 
and so on;

 • IPS help with finding and pushing for sources of funding 
with some ideas being the IPS mini grants, charging for online 
resources for schools, looking for government funding, and 
finding creative revenue-generating programs. 

 • Many planetarians also need strategies, training, and a 
resource list to support virtual learning for schools. 

 • Some people just want to have a venue for staying in touch with colleagues.
 • Have you planned any activities designed to generate revenue while your 

planetarium is closed?
Most planetarians are of the opinion that they cannot legally generate a finan-

cial asset at this time (depending on their management source); they are more 
focused on planning for what to do to get their facilities open or back up and 
running when they get the okay to return to their domes.

Some facilities are planning on gearing back up to receive audiences so they 
feel safer being in the planetarium: having the planetarium professionally 
cleaned and disinfected.

They are using this time for creating shows and curricula for reopening. They 
are providing free virtual learning opportunities and resources, online educa-
tional portals, social media, direct mailings, websites.

Some are exploring ideas for:
 • “Creating field trip ‘modules’ available to teachers/classes that cover astro-

nomical subjects for a fee.”
 • “Currently I’m exploring options, trying to learn some new skills to create 

videos/streaming content. I’m not sure I can monetize this, but am hopeful 
it will keep my community engaged so they return to the planetarium 
when it re-opens.”

Acknowledgments and next steps
Many thanks go to Lee Ann Henning, Michele Wistisen, and Susan Button for 

analyzing the survey data and helping to produce this report. These results will 
guide the COVID-19 Task Force’s next actions. Additionally, in some cases plane-
tarians mentioned information specific to their institutions. The task force will 
be following these up on a case by case basis.

It is also clear that this survey represents a snapshot in time. We intend to issue 
another survey to get a sense of how the situation has evolved.    I

community’s needs? This information will help us rely far 
less on our crystal ball and continue to develop keener focus 
on the needs of our planetarium family.”

Communication also means working together, Joanne 
Young noted. “Work together with vendors to develop ideas 
to increase attendance by offering programs that schools 
will book and the public will attend.  The question for plane-
tariums to their vendors  is ‘How can we help you to help us 
to help them (visitors) to help us?’”

For Yuri Kostenko, “We would like to wish that every-
one is able to stay optimistic during this difficult time, main-
tain your staff, and keep serving your community.” Michael 
Daut feels the same. “Keep the connection with the public 
strong and find ways to insure guests feel safe upon return-
ing and sense and embrace the institution’s value proposi-
tion,” he said.

With thanks to the vendors
 • Audio-Visual Imagineering, Orlando, Florida, USA.
 • Carl Zeiss Jena, planetariums division, Jena, Germany.
 • Digitalis Education Solutions, Bremerton, Washington, 

USA.
 • Evans & Sutherland, Salt Lake City, Utah, USA.
 • Front Pictures, Kyiv, Ukraine.
 • Loch Ness Productions, Nederland, Colorado, USA.
 • Konica Minolta, Tokyo, Japan.
 • Kosmos Scientific, Monterrey, Mexico.
 • Michael Daut Productions, Los Angeles, California, USA.
 • Sky-Skan, Nashua, New Hampshire.
 • Spitz, Inc., Chadds Ford, Pennsylvania, USA.  I

(Vendors, continued from page 43)
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Modern digital planetariums are driven by 
a significant amount of computing power. 
Solutions vary widely, but computer clus-
ters of between six and twenty-four machines 
are quite common, with some planetariums 
driven by even larger clusters. On top of that 
planetarium show production requires render 
farms which often dwarf the clusters used to 
produce the real-time imagery. With their 
planetariums shuttered due to the pandem-
ic, some planetarians have been exploring 
ways to use these computing resources to help 
advance research on the COVID-19 coronavi-
rus, and to help search for possible vaccines.

Distributed computing projects make use 
of widely scattered computing resources to 
perform computationally intensive oper-
ations. Perhaps the most famous distribut-
ed computing project was SETI@Home (1), 
which let individuals donate unused comput-
er cycles to assist the search for extraterres-
trial intelligence. That project has run for 
two decades.  It stopped sending out data to 
process earlier this year, and experts are now 
sifting through the results. Over the course of 
that project, Seti@Home engaged nearly two 
million users. 

That success encouraged a number of other 
scientific projects to use a similar distrib-
uted computing model. Two of the proj-
ects, Folding@Home and Rosetta@Home, are 
protein folding projects. (Protein folding is 
the physical process by which a protein chain 
acquires its three-dimensional shape.) 

Both of these projects now have turned 
their attention to proteins in the COVID-19 
virus. Understanding both the shape and the 
dynamics of these proteins is a critical step in 
designing vaccines to fight it. 

We know of six planetariums who have 
converted their computing resources to 
participate in these projects. Here, each of the 
six reports on its efforts.

Frost Planetarium, Miami
Mark Bennett, Frost Planetarium
The Phillip and Patricia Frost Museum of 
Science, Miami, Florida USA
mbennett@frostscience.org

The Phillip and Patricia Frost Museum of 
Science is contributing to global scientif-
ic research efforts to fight diseases such as 

COVID-19 by enabling the use of its power-
ful, state-of-the-art Frost Planetarium comput-
er servers through an innovative platform 
run by the University of California, Berkeley, 
with support from the National Science Foun-
dation.

The Berkeley Open Infrastructure for 
Network Computing (BOINC) is a volun-
teer, crowdsourced computing platform 
that downloads scientific computing jobs to 
remote computers and runs programs in an 
effort to advance important research.

Frost Science is giving BOINC researchers 
access to the servers of the museum’s Frost 
Planetarium for use in the critical Rosetta@
home (R@h) project from the University of 
Washington. The Frost Planetarium, which 
uses the Sky-Skan technology system, is one of 
the most advanced planetariums in the world, 
and is one of the few 8K 3-D capable planetar-
iums out there.

Being used are the planetarium’s Dell EMC 
PowerEdge R640 Servers, consisting of 168 
processors, Dell EMC SC Series Storage and 
Precision 7910 with Nvidia Quadra M6000 
graphics cards.

Exploratório Ciência Viva, Coimbra
Dário Fonseca,  Hemispherium
The Centro Ciência Viva de Coimbra
Coimbra, Portugal
dfonseca@exploratorio.pt

The Centro Ciência Viva de Coimbra 
science center in Portugal, home of Hemisphe-
rium, not only continues its effort to bring 
science to everyone with a variety of remote 
activities while closed to the public, but also 
helps in the scientific research on SARS-Cov2 
by participating in the distributed supercom-

puting project Rosetta@home.
Rosetta@home has been used to predict 

the structure of proteins important to the 
COVID-19 disease as well as to produce new, 
stable mini-proteins to be used as potential 
therapeutics and diagnostics. This is a project 
in which everyone can participate with 
their own computer: just visit https://boinc.
bakerlab.org/rosetta/ and join the project.

We have 16 computers running Rosetta@
home, but a couple of them are also running 
Folding@home. These are computers from the 
planetarium (supervision/content creation), 
from the permanent exhibition (it has about 
100 screens fed by 8 computers), and a couple 
for regular office work.

According to the website BoincStats, 
Exploratório currently contributes more than 
10% of Portugal’s total processing power on 
this project.

Emera Astronomy Center, Orono
Shawn Laatsch, Maynard F. Jordan
Planetarium, Emera Science Center,
University of Maine, Orono, Maine USA
Shawn.Laatsch@gmail.com

The Maynard F. Jordan Planetarium at 
Emera Astronomy Center, University of 
Maine, has found a meaningful way to use 
our computing technology which is idle with 
our closure due to this global pandemic.  Just 
prior to closing we hosted our Science Lecture 
Series which featured Dr. Melissa Maginnis 
from UMaine’s Department of Molecular and 
Biomedical Science, who presented on viruses.  
Because our system is capable of showing 
proteins in our dome using the protein data-
base, I started searching for a way to active-
ly use our facility to assist in research to fight 

Image: 
Rosetta@
Home running 
on the Frost 
Planetarium 
servers (credit 
Frost Science)

COVID-19:COVID-19:
Putting idle planetarium computers to work
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COVID-19.  A solution was found that would 
allow our computer to be leveraged, and after 
about three hours of working online with our 
system vendor we were ready to go.

The planetarium at Emera Astronomy 
center uses the Sky-Skan Definiti visualiza-
tion system, and is the most advanced plane-
tarium in Maine.  

In the past we have had a number of 
Science Lecture Series on health, such as 
Dr. James Jarvis and Dr. Nicole Rauch from 
Northern Light/Eastern Maine Medical 
Center and researchers here at UMaine, such 
as Dr. Caitlin Howell, Dr. Michela Reagan, Dr. 
Karissa Tilbury, Dr. Samuel Hess, and Dr. Kristy 
Townsend. 

We look forward to more of these in the 
future when we can resume operations and 
use the planetarium in a way that promotes 
health in our community.

Sudekum Planetarium, Nashville
Drew Gilmore, Sudekum Planetarium
Adventure Science Center
Nashville, Tennessee USA
drew@newtonscannon.com

At the Adventure Science Center in Nash-
ville, Tennessee, we saw the press release 
from Miami about the project, and thought it 
sounded like a fantastic idea. I had eight 8-core 
computers in our Digistar 5 rack running 
Rosetta@Home at full steam the next day. It 
has generated some nice publicity for our 
marketing department, and we’ve encouraged 
people over social media to try it on their own 
computers.

Brown Planetarium, Muncie 
Dayna Thompson, Charles W. Brown
Planetarium, Ball State University
Muncie, Indiana USA
dlthompson3@bsu.edu

Instead of letting the Charles W. Brown 
Planetarium’s powerful technology sit 
unused, the computers are now running 
BOINC’s Rossetta@home. By running this 
program, computers here at Ball State 
University join those from around the globe 
can help form a virtual supercomputer that 
helps scientists understand the coronavi-
rus. Rosetta@home is trying to determine 
the 3-dimensional shapes of proteins—the 
“molecular machines and building blocks 
of life.” By understanding the structure 
of the proteins that are important to the 
disease, researchers can help combat it.

If it wasn’t for our planetarium commu-
nity, some would have never learned about 
the Rosetta@home project. Our planetarium 
community has really come together during 
this time to help each other continue to do 
science outreach and research.

For some, it’s quick and easy to get Rosetta@

Left: Drew Gilmore with the plan-
etarium servers running Rosetta@
Home, Credit: Adventure Science 
Center; Below: Image Inside the Hemi-
spherium at the Exploratório Ciência 
Viva, Credit: Exploratório Ciência 
Viva; Bottom: A 3D model of a virus 
displayed on the Maynard F. Jordan 
Planetarium Dome, Credit: Emera 
Astronomy Center

home up and running on your system, espe-
cially if you have help from your vendor. 
Brown Planetarium Director Dayna Thomp-
son reached out to RSA Cosmos, for help. Just 
two days later, their computers were running 
Rosetta@home and have been since.

Adler Planetarium, Chicago
Chris Comerford,  Tom Morris,  Mark 
SubbaRao
The Adler Planetarium
Chicago, Illinois USA
msubbarao@adlerplanetarium.org

Adler Planetarium staff learned about this 
project from the Frost Science Center press 
release. After a series of messages and video 
conferences the same day, a decision was 
made to dedicate a significant portion of the 
Adler’s render farm to the Rosetta@Home 
project. This consists of 56 quad-core, dual-
processor computers that are normally used 

to render content for the Adler’s sky show 
productions. 

Adler System Engineer Tom Morris was 
able to quickly shift these resources from sky 
show production by PXE network, booting 
the servers from a Linux CentOS Network File 
System server with a minimal CentOS image 
that exclusively loads the BOINC client to 
contribute to the Rosetta@Home project.

At the time this was written, the Adler 
Planetarium cluster was ranked 64th in daily 
computations from a pool of more than 1 
million users.

References
Korpela, Eric, Dan Werthimer, David Ander-

son, Jeff Cobb, and Matt Lebofsky. “SETI@ 
home—massively distributed computing 
for SETI.” Computing in science & engineer-
ing 3, no. 1 (2001): 78-83.

https://foldingathome.org/
https://boinc.bakerlab.org/   I
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Editor’s note: You will see The Dome 
Dialogues mentioned numerous times in 
columns and other articles throughout this issue.

Created on 21 February 2015, the group is 
private (only members can see who is in the 
group and what they post).  

Its founding statement says that “The Dome 
Dialogues is a place for members of the plane-
tarium industry—both in the dome and out—to 
discuss the pressing matters that face our field. 
It is a place to share resources and best practices, 
and to support the incredible work being done in 
our community.”

Political discussions are not permitted, and 
the code of professional conduct is enforced.

To join, got to the page at https://www.
facebook.com/groups/domedialogues/ and ask 
to become a member.

III

One of the defining characteristics of 
the planetarium world is a commitment 
to “community.” We really enjoy working 
together. We share stories, ideas, and solu-
tions to problems large and small. We do have 
our differences, of course; what works for an 
elementary school planetarium can be very 
different from what works at a museum or 
science center. 

But as nearly every planetarium in the 
world faces the same crisis with COVID-19, 
that commitment to community is more 
important than ever.

With the closure of hundreds of plane-
tariums in mid-March 2020 came a wave of 
emotions: anxiety about a future we couldn’t 
define, sadness at unemployment and income 
loss, anger at situations that were increas-

ingly shifting out of our control. The Dome 
Dialogues Facebook community, founded 
five years ago, offered a much-need outlet 
to talk, laugh, and work together to find 
some stability. (www.facebook.com/groups/
domedialogues/)

When the first Dome Dialogues e-confer-
ence went live at noon on March 20, I had no 
idea what to expect. I felt the pangs of “impos-
ter syndrome” that morning—was this the 
right time for something like this? Was this 
the right tone to set? Was I even the right 
person to be leading this right now? 

But, as more than 100 of my friends and 
colleagues connected to the online confer-
ence room and the concurrent live stream on 
YouTube, one thing became readily apparent. 
This was a community coming together for one 
another in a time of need. We were not alone.

The hard work is just starting
While the first e-conference provided a 

much-needed opportunity to console and 
commiserate, the work ahead would be diffi-
cult. How can we effectively further our 
education and enrichment missions while 
our doors are shut? How do we replace the 
professional development and networking 
that takes place at (now-cancelled) in-person 
events? In an ongoing series of e-conferences, 
we’ve begun to answer these questions.

This year’s unusual circumstances have 
helped to prove once again that, when 
presented with lemons, planetarians know 
how to make lemonade. Many early sessions 
focused on creative uses of free or inexpensive 
online tools like Stellarium, OpenSpace, and 

WorldWide Telescope. An “Advanced Zoom 
Presentations” session combined the Zoom 
video conferencing platform with the open-
source Open Broadcaster Software to teach 
attendees how to deliver improved produc-
tion values for more professional results.

Using the online tools 
Additionally, we’ve been able to leverage 

some of the capabilities of these online tools 
in unexpected ways. Karrie Berglund (Digital-
is) presented a LIPS-style workshop on “Dome 
Configurations and Interactivity.” Using 
Zoom “breakout rooms” to give participants 
the opportunity to interact with several of 
their colleagues at once, while moderators 
could move from room to room and survey 
the discussions but easily bring everyone back 
to the main room.

Today, domes of all sizes are using toolkits 
that are remarkably similar to one another 
in reaching audiences where they are. Facili-
ties that hadn’t previously produced online 
content are now streaming live shows, 
“virtual star parties,” and more. We’re able 
to remind our communities that while they 
may be isolated at home, they’re still able to 
experience the wonders of the universe just 
outside their windows.

Every week, we see new faces and gain 
new insight from members of our planetari-
um community who may have been unable 
to attend or afford conferences and sympo-
sia in the past. The size and technology of 
your dome, or the size of your budget, matter 
less when access to dialogue and exchange is 

Michael McConville
Spitz, Inc.
Founder, The Dome Dialogues
mcconville.michael@gmail.com

COVID-19:COVID-19:
Keeping the community in touch

(Continues on next page)



Vol 49 No 2   June 2020    Planetarian  49

Ode to the Coronavirus: 
A Planetarian’s Lament

The order’s been issued: 
“Please stay in your homes.” 
Yet our hearts are longing 
To be in our domes.
 
We slip on our PJs 
And pour out some wine, 
Set up make-shift green screens 
And go out online.
 
Who can we reach out to? 
Will anyone care? 
How can we be useful 
If nobody’s there?
 
We throw out those questions 
And do what we do: 
Find creative ways to 
Bring science to you!
 
A video segment; 
eConference to share 
Wonders of the cosmos, 
We can take you there!
 
Zoom in Stellarium 
Narrate the night sky. 
Live segments; recordings: 
You just have to try!
 
Then use some enhancements, 
Download OBS! 
We learn from each other 
And find some success.
 
Our doors remain shuttered, 
We don’t know how long 
So, pull through together 
And sing a new song:
 
Not one of frustration 
Or “wondering whys” 
But the ageless message 
To look to the skies!!!

Patty Seaton
Howard B. Owens Science Center

Prince George’s County Public Schools
Lanham, Maryland USA

pxts13@yahoo.com

Mark Webb
U.S. Liaison GOTO, INC.
Chicago, Illinois
mark@goto-stars.com

When planetariums around the country began closing operations in mid-March, I 
started thinking about possible ways for the community to stay in contact during the 
upcoming crisis. It was very apparent that planetarians were going to be facing new, 
unprecedented, challenges in their professional and personal lives. 

When Michael McConville announced the first e-conference on The Dome Dialogues 
I immediately reached out to him and we began discussing creating a “virtual hospitality 
suite” (which ended up being the name that stuck).

The  idea behind Virtual Hospitality Suite was to provide a virtual place for the commu-
nity to have an opportunity to see and talk to other planetarians in an informal atmo-
sphere. That’s it. 

It was apparent that people would be worried about their health, about the fate of their 
domes, of being laid-off. Some would be sheltered at home by themselves. Some simply 
needed a chance to see familiar faces and share a moment of camaraderie with their coun-
terparts around the globe. There is no goal for the event other than to serve as a reminder 
that we are all a part of an incredibly supportive and united community. 

One attendee remarked the day after a VHS event that she “hadn’t laughed that hard 
since this whole thing started.” Providing an outlet for that is exactly what we hoped for.

You can  find your way to the suite by starting at The Dome Dialogues at www.facebook.
com/groups/domedialogues/ and linking on events.       I

freely available. These skills and connections 
won’t go away when we return to our domes, 
and our community is better off because of 
that.

With more and more physical events 
canceled, we have used the open discussion 
space of the e-conferences to host represen-
tatives from both GLPA and IPS to present 
conference updates, membership initiatives, 
and committee proceedings. The opportuni-
ty for direct questions and feedback has been 
particularly useful.

At the time of writing, we’ve hosted nearly 

a dozen e-conferences and special events, 
welcomed guest speakers and recurring 
segment hosts, and provided a creative and 
professional outlet for planetarians. 

While the first conference was an imme-
diate reaction to a crisis, we have tried to be 
proactive in how each e-conference can be 
productive for our planetarium communi-
ty. We are all facing the same challenges, but 
our mission remains constant: serve our audi-
ences and our communities as best we can. 
Even without our domes above us, we are 
still fully capable of educating, inspiring, and 
uplifting our audiences.   I

The hospitality suite goes virtual

(Dialogues, continued from page 48)

In the van, we can see the rocket 
in the distance, lit up and shining, 

an obelisk. In reality, of course, it’s 
a 4.5-megaton bomb loaded with 

explosive fuel, which is why everyo-
ne else is driving away from it.

– Astronaut Chris Hadfield
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We have been caught by a revolution: what 
are you going to do?

I certainly don’t want to write about 
COVID-19, but a few words are necessary. This 
year will be remembered by the lockdown of 
billions of people all around the world. By the 
time I started writing this text (April 6), the 
pandemic had gone through all continents 
and spread to more than a million people and 
183 countries. About 1/3 of the whole world 
population is at home. 

This new lifestyle shall persist for months. 
In Brazil, the predicted infection curve peak 
will occur in May or even in June. Particular-
ly, in my state of Rio Grande do Sul, all schools 
and universities are closed until the end of 
April and probably until June. Here in the 
southernmost state in Brazil the situation can 
be worse, as winter arrives and temperatures 
reach a few degrees below 0°C. 

During this time, my two kids, ages 7 and 9, 
are having classes through the internet, espe-
cially using ZOOM and Google Classroom. 
This is the point I wanted to make:

I’m 45 years old, which means that I was 
born in 1975. That is the first date on our time-
line. We can set a mark on 1989 for the start 
of the internet revolution, the year that Tim 
Berners-Lee from CERN created the World 
Wide Web. I was 14 years old at that time, 
and, in Brazil, the web was restricted to the 
academy until 1995.

Before the web, and after
I was born on the limit of a generation: with 

and without the World Wide Web. Distance 
learning was unthinkable, at least in the way 
we recognize it now (there was radio or postal 
distance learning). My professor colleagues at 
the university, about the same age as me, are 

too prejudiced to accept distance learning as 
a valuable resource but, today, I’m sharing my 
computer and smartphone with my kids and 
they are studying while I’m cooking, and I’m 
working when they are playing in the back-
yard. One Wednesday I had a Dome Dialogue 
eConference at the same time my kids had 
class through ZOOM and my wife had a 
webinar. 

A new generation has been born! Deeply 
connected! A revolution is about to begin. 
What are we going to do now?

The advances of communication technolo-
gy have flowed over us for the last few years, 
but the social inequality in Brazil has created 
huge differences in the way it has spread. I 
have students who barely have access to tech-
nology, but I also have students who create 
phone apps and augmented and virtual reality 
apps that allow us to travel through the solar 
system and the universe. They access the web 
at the speed of light and manage five, six, or 
seven different social medias (I can barely 
handle two). 

That’s the planetarium public: kids and 
teens who are so immersed in information 
technology that some of them (or most of 
them) may arrive to the planetarium dome 
with more information than we are able to 
give during an one hour show. They followed 
a thread on Twitter, listened to a podcast, and 
watched videos on YouTube.

And now, the new coronavirus has pushed 
us into new lifestyles and all the giant chal-
lenges it brought with it, arriving at this point 
in history, have propelled us to a revolution. A 
new world is about to be born, and I’m think-
ing about the centennial of the planetarium 
that is getting close to us. I’m not an expert 
who has seen shows all around the world and 

visited thousands of planetariums, but I have 
visited some and I can see some activities on 
planetarium’s social medias and that’s what 
I’d like to write about.

We’re facing a social revolution
At this moment when we are facing a social 

revolution, what are planetariums doing? Are 
we operating the same as we did a hundred 
years ago? I’m afraid some of us will answer 
yes. I am more afraid that some of us will be 
sure that the status quo is the only way to 
operate and we shall never change. In the 
dome or on social media, I have seen wonder-
ful shows. I have seen wonderful activities, 
performances, and interactive sessions. I have 
read papers about what to do outside the 
dome, how to engage the public, and how to 
effectively create a new show. 

I don’t bring you any answers here—that 
would be too pretentious. I bring to you the 
questions and I hope these questions can lead 
us to a better way to deal with this new public. 

This pandemic lockdown has already given 
us some answers when we see live planetarium 
shows, short talks, or long astronomy online 
courses on the web, but are we effective in the 
interaction with our public on social media? I 
see planetariums that don’t have a Facebook 
page and don’t produce material for YouTube. 
That would be the minimum. 

And, if you do have a Facebook page and 
a YouTube channel, I pose another question: 
can we go further? How can we go further? 
I’ve seen, at an eConference, people talking 
about Big Astronomy: People, Places, Discov-
ery (bigastronomy.org) and how people can 
interact with observatory staff. Wonderful, 
I loved that, but is that all? Another talk, by 
Kumiko Usuda, reported the citizen science 

COVID-19:COVID-19:
A pandemic sparks a revolution

Prof. Dr. Guilherme Frederico Marranghello
Coordenador do Projeto Astronomia para Todos
Planetário da Unipampa
Universidade Federal do Pampa
Campus Bagé
Bagé/RS - Brasil
gfmarranghello@gmail.com
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project using Subaru Telescope 
data through a gamified platform. 
Wonderful again! Could you imagine 
these two project working together? 

Has your planetarium offered 
online courses, lectures, or shows 
before this year? What are we doing in 
our domes that we could do virtually 
too, or, that we could do even better 
online?

A hundred years ago planetariums 
were on the top of technology devel-
opment. I would even dare to say 
planetariums were starting a social 
revolution, bringing the universe to 
people in a way that Galileo did it 400 years 
ago. A few decades ago we in a digital revolu-
tion and immersion became a new word in 
our vocabulary. And it’s not only about tech-
nology, also about offering a new perspective/
opportunities in education. Although people 
have been doing a wonderful job on live and 
interactive shows and magnificent pre-record-
ed immersive shows, I believe the core of our 
work relies on the same foundation where it 
was a hundred years ago. 

Where do we want to be during the next 
centennial? I want to be on the top again, but I 
don’t have the answer that tells me how to get 
there, and that’s why I’m here, to ask the help of 
the best people engaged in the business.

No, I don’t have the answers, but I see some 
routes to follow where we can find global 
projects that unify efforts. Let’s start with the 
Big Astronomy project model and ask if we 
could have a single place where we could find 
astronomers and planetarians from all around 
the world, speaking different languages, that 
could answer visitor questions, not only 
about big telescopes, but also about black 
holes, galaxies, stars, the moon, the rovers, 
Saturn’s rings, seasons, and so much more. 
This site could support not only one plane-
tarium show, but all of them, all around the 
world, just a click away. 

Taking the citizen science route
Another excellent project is the Subaru data 

Galaxy Cruise presented by Kumiko Usuda, 
which not only explores citizen science (a 
route we shall never leave if we don’t want to 
go back to the dark ages) but does it through a 
gamified platform. 

When I saw that, I remembered the Galaxy 
Zoo project. Games shall certainly be includ-
ed in that list. That list shall also include art 
and every single aspect science and astron-
omy can be related. Can we go global? Or, if 
you don’t want to go global, at least you can 
be connected.

During the last few days, I reviewed this 
paper and the numbers I mentioned on the 
beginning. Each day I review the numbers; 
they change considerably in only a couple 
of hours. They are sad numbers of 185 coun-
tries (United Nations recognizes 193 coun-
tries), over 3 million cases, more the 200.000 
deaths (it is more than 1% of total deaths this 
year). The numbers will be worse by the time 
Planetarian will be published. This scenario 
puts 7-year-old kids into virtual classes, virtual 
museum tours, virtual planetarium shows. 
Young kids who seems to born with the 
ability to handle a smartphone, play games, 
and manage multiple social medias; today 
they are becoming even more connected. 

So many affected learners
According to UNESCO, we have, today, 

1.3 billion affected learners in 186 countries 
(73.8% of total enrolled learners). If we keep 
doing our wonderful job in our planetariums, 
alone and disconnected, even if we share it at 
conferences and in papers, we are keep doing 
what we did a hundred years ago and it will 
not be enough for these kids. 

I don’t have the answers, but it certain-
ly will include globally-connected projects. 
We can start now and, seeing all the wonder-
ful things this community does, I’m sure we 
could present a new way to connect people to 
the universe by the time of the planetarium 
centennial. We can put planetariums on the 
top of the list of school trips, traveler guides, or 
simply for someone who is at home, looking 
for something to do in front of a smartphone 
or computer screen. 

Technology didn’t take us apart as we 
thought it could do. Technology brought us 
together. Offering web content won’t take our 
public apart, it’ll really engage them.	 	 I

My children: A new generation in in distance learning. Photos by author.

PARTYcles Alex Cherman#042 - Jun '20

 
 

In a nutshell: we can be particles 
AND we can be waves...

This is DUALITY!

Shhhh...

Why are you 
whispering?

IT is here!

What is here??

THE VIRUS!

WHAT VIRUS?!?

THE CORONAVIRUS!

While we've been 
talking Physics, Biology 
kinda went haywire...

I don't see a virus...

That's because it is too big 
for us to see in our scale...

So that's why the artist is zooming out!

Probably... but he will 
never get the scales right!

HELLO

What should 
we do now?

They say we 
should wash 
our hands...

What 
hands?!?
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Warning: In line with government social 
distancing advice, please read this article from 
a distance of six feet.

Given the terrible, all-pervasive effects 
of the coronavirus on pretty much every 
country across the world, we do, indeed, live 
in interesting times. By the time you read 
this, I will have been furloughed from my job 
for three months. The mental strain is begin-
ning to show, as I’m resorting to thinking up 
suggestions for new tv programmes, such as 
America’s Next Top Epidemiologist. It has gotten 
to the point that the highlight of my day is 
feeding our cat, Sammy.

So, to spread some light-hearted relief for us 
all and to tickle your mirth meter, I thought I 
would look to the (hopefully brighter) future 
and take a strictly whimsical, alternative look 
at what the remainder of the 21st century 
may hold for us, by way of space and plane-
tarium news. 

(If any of the things I mention below really 
happen, then the world is an even nuttier 
place than it often appears to be. And that’s 
really saying something these days.)

2021—Millions of people around the world 
apply to become an astronaut, as they reckon 

that getting through the loneliness of coro-
navirus-enforced social isolation shows they 
have what it takes to be in space alone, or with 
just a few others, for long periods. (As long as 
it’s not the people they were actually cooped 
up with for months.)

2022—The International Astronomi-
cal Union surprises and infuriates many 
people by renaming the classic Great Wall 
lunar feature Trump’s Great Wall. Trump is 
so excited by this honour that he pledges to 
build a golf course on the site. (“Er, Mr. Presi-
dent, sir, can I have a word in your ear, please? 
Your advisors are going nuts over there in the 
corner. Yes, sir, I suppose they should be used 
to that by now.”)

2023—Planetariums around the world 
enjoy record numbers of visitors as they mark 
the 100th anniversary of the first public plan-
etarium. And the most commonly-asked ques-
tion, “Where’s the toilet,” is also answered a 
record number of times.

2025—The IAU is at it again. To commem-
orate the social impact of the coronavirus 
in relation to the panic buying it generat-
ed (especially in the UK), they list an official 
89th constellation: a group of stars that looks 
uncannily like a toilet paper roll.

2028—Having patiently waited over 400 
years for one, a magnitude -1 supernovae 
appears. Then, just like waiting forever for a 
bus, another one immediately pops up.

2030—NASA launch a competition for 
people to suggest power-generating ideas for 
future lunar colonists. They quickly dismiss 
submissions that are well-meaningly based on 
windmills.

2031—The first crewed mission to Mars 
arrives at the red planet. The astronauts 
become the first people to file their tax returns 
from another world. The tax regulators from 
their home countries respond by asking them 
to go to their nearest tax office to be audited.

2032—The decommissioned Hubble Space 
Telescope ends its gloriously successful 
mission by burning up in the atmosphere 

over the Pacific Ocean. The last image it takes 
is the Unbelievably Enormous, Overwhelm-
ing, Amazing, Incredibly Deep, Deep Field.

2038—The first intelligible signal is detected 
from an alien civilisation. It reads (in perfect 
English, remarkably) “Please rebroadcast the 
original Star Trek episodes in HD. We love 
them. Original reception was patchy at best. 
Could you install a signal booster on Pluto?”

2047—A place is finally found for all the 
world’s junk mail: in the craters on the moon’s 
far side.

Steve Tidey has worked at a number of planetariums, both in England and the USA. He has contributed 
many articles to Planetarian over the years, and is a former Editor of the Forum column. He is between 
jobs in the profession at the moment, but would love to be involved again. He has been happily married 
for nine years to his Dutch wife, Kirsten.
He shares about COVID-19 in Great Britain: ““Attached is a picture of me using a jerry-rigged mouth 
mask, otherwise known as kitchen counter wipe. I do not have a proper mask, as I do not want to buy 
one that could otherwise be used by the front line workers in our marvellous National Health Service. 
It has become a tradition over the last month or so over here for everybody across the nation to go 
outside at 8 p.m. every Thursday and clap for a minute to recognise our appreciation for the NHS, and 
how it has coped incredibly well with the pandemic.“

Steve Tidey
Essex, England
 stevetidey@hotmail.co.uk

Latrinariam: The 89th constellation
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2050—Commercial space tourism 
has become so popular, quick, and effi-
cient that parents now send their kids 
into Earth orbit on day-trip play dates. 
Which makes a change from the situa-
tion today, where kids send their parents 
into emotional orbit, especially in lock-
down.

2053—Lunar colonists amuse them-
selves in their spare time by placing 
prank calls to pizza delivery restaurants 
on Earth.

2054—Staff at pizza delivery restau-
rants on Earth amuse themselves in 
their spare time by placing prank calls 
to the lunar colonists, pretending to be 
NASA and advising them the agency has 
run out of money to fund the resupply 
rockets.

2055—David Bowie was right, there is 
a Starman waiting in the sky. Lunar colonists 
find what looks like a monolith on the moon, 
but it is not a time portal. They realise it is a 
symbolic tombstone, left by aliens to honour 
Arthur C. Clarke. 

2057—On the 100th anniversary of the 
first Sputnik launch, to reinvoke the spirit of 
getting into space first, Russia opens the first 
vodka distillery on the moon. 

2060—McDonald’s opens its first location 
in space. But it’s a drive-thru and does no busi-
ness.

2063—The first road is opened for vehicles 
at the Martian colony. Instead of road signs 
showing the danger of crossing deer, there are 
instead signs to watch out for the incredibly 
slow crossing of Martian landers.

2067—In a surprise move that nobody saw 
coming, the Martian colonists vote to declare 
independence from Earth. It quickly becomes 
known as Mexit. After several years of infuri-
ating wrangling and deadlock in their parlia-
ment to thrash out the terms of their exit, 
negotiators are sent to Earth to begin lengthy 
talks about a trade deal. But there is bad blood 
on both sides, so Earth threatens to cut off 
the colony’s supply of Yorkshire puddings, 
Marmite, and mince pies for its British resi-
dents. War is declared.

2069—To mark the 100th anniversary of 
the Apollo 11 moon landing, Disney announce 
plans to turn the site into a theme park, with 
the lander as the main attraction. Instead of 
releasing fireworks in the traditional way to 
mark the closing of the park each lunar day, 
they will launch real rockets.

2070—Celestron designs a telescope with 
such a high resolution that it can see the 
remains of the Apollo landers on the lunar 
surface. Many people still refuse to believe 
that Neil Armstrong and 11 others walked on 
the moon. Planetarians let out a coordinat-
ed yell of frustration around the world. It’s 
mistaken for distant thunder.

2073—A special Martian Winter Olympics 
is staged on the snow plains of the planet’s 
south pole. The ski jumpers fly for miles, given 
the much lower gravity on the planet relative 
to Earth’s, so they take advantage of the extra 
time and check their email before landing.

2074—Virgin Atlantic has long been famous 
for marketing exotic wedding locations on 
Earth, usually at a beach. Now Virgin Galactic 
offer the next best thing in our solar system: 
a wedding ceremony in a spacesuit on what 
was probably a beach on Mars billions of years 
ago, on the shore of a dried up ocean. All is set 
against the backdrop of a romantic sunset 
that will drop the temperature far below a less 
than romantic freezing point.

2075—A real-life Terminator from the 
future gets his coordinates mixed up and 
materialises in our century at a ComicCon 
gathering. He comes second in their Termina-
tor look-alike competition. Desperately disil-
lusioned, he returns to his century without 
trying to kill Sarah Connor. 

2077—Amazon is now so huge that it 
has moved its worldwide operations 
centre to an enormous orbiting and 
spinning space station straight out of 
2001: A Space Odyssey. It was paid for 
from the profits from Prime subscrip-
tions. And they still had money left over.

2080—For the first time, details on an 
extrasolar planet are resolved so finely 
that astronomers are able to watch in high 
amusement as the residents there struggle 
to use a can opener.

2083—Space tourism is so efficient and 
cheap, you can now have breakfast in London, 
lunch in Sydney, and dinner back in London, 
all on the same day. 

2085—Amazon opens a fulfilment centre 
on the moon for the colonists. But they forget 
that delivery drones can’t fly on the airless 
world and profits collapse.

2088—Martian colonists stumble upon the 
failed British lander, Beagle. To honour the 

plucky probe they place by it an inscrip-
tion of a famous part of the poem “The 
Soldier,” written by Rupert Brooke, that 
reads “If I should die, think only this 
of me:/That there is some corner of a 
foreign field/That is forever England.” 
Next to that they place a plate of fish and 
chips, a bottle of HP Sauce, and a holo-
graph of the Queen.

2092—For the first time IPS hold its 
bi-annual conference in Earth orbit. 
The night sky gets rave reviews for the 
amazing life-like clarity of the “projec-
tions.” (Old habits die hard.)

2096—Apple launch the iPhone 90. 
It allows users to communicate holo-
graphically with loved ones on Mars. It 
also boasts 38 cameras. Unfortunately, 
nobody knows what to do with 34 of 
them.

2098—The sun exhibits no spots for the 
whole year. This is destined to last a further 35 
years, which coincides with a mini Ice Age in 
many parts of the world. Ice hockey becomes 
the world’s most popular sport, and my favou-
rite team, the Buffalo Sabres, win the Stanley 
Cup four times during this period. Ahh, if 
only.

2099—Throughout the century, 
crewed spaceflight has gradu-
ally become so cost-efficient 
and affordable that the other-
wise poor, tiny Pacific island 
of Tonga announces it will 
soon begin launching astro-
nauts to Earth orbit. They 
are determined to host the first 
game of their national sport, 
rugby, in space.

2100—Another pandemic hits the world. 
Only this time the virus is not deadly, and 
the only symptom is a strong desire to 
visit your local planetarium. Fortunately, 
doctors are unable to find a cure.  I
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Sarah Twidal, the Fort Worth Museum 
of Science and History’s Noble Planetarium 
manager, was selected to represent the United 
States at the Society of German-Speaking 
Planetariums’ (GDP) program, A Week with 
the GDP. Supported by the International Plan-
etarium Society (IPS), the program provides 
an opportunity for cultural and profession-
al development exchange within the global 
planetarium community. 

Twidal has worked in the museum’s Noble 

Anna R. Green
Stiftung Planetarium Berlin
Berlin, Germany
argreen2@gmail.com

A Week with the GDP winner will be 
welcomed in Berlin (when it is safe)

Planetarium for over a decade and has served 
as the planetarium manager since 2014. She is 
passionate about providing a great planetari-
um experience for all of the museum’s visitors 
regardless of age, ability or background. 

In her tenure, Twidal participated in the 
Youth Capture the Colorful Cosmos Smith-
sonian Grant, which introduced underpriv-

ileged students to NASA’s OWN telescopes. 
Twidal is also dedicated to advancing the 
Noble Planetarium. She worked with many 
science educators in 2016 to bring an Insight 
Active Earth Monitor that displayed active 
Earth data for the Noble Planetarium Gallery 
for 2 years. 

Twidal’s keen leadership also extends 
beyond the museum’s walls. She is president 
of the Southwestern Association of Plane-
tariums, a regional association of planetari-
um professionals in Oklahoma, New Mexico 
(partially), Arkansas, and Texas, and she is 
a member of the Fort Worth Astronomical 
Society, a NASA-JPL Solar System Ambassa-
dor, and the National Informal STEM Educa-
tion Network.  

Twidal is thrilled to travel abroad to repre-
sent the United States planetarium communi-
ty and to implement all that she has learned at 
the Museum’s Noble Planetarium. 

Sarah Twidal and friend

(Continues on page 56)

1. The iconic sphere of the Berlin Planetarium; 2.  Inside the dome at the the Zeiss Großplanetarium; 3. 
The Planetarium am Insulaner (all photos by Natalie Toczek); and 4. the Archenhold Observatory (photo 
by Volker Gehrmann). All photos courtesy Stiftung Planetarium Berlin.
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As you know from the announcement in 
the October 2019 Communicator, the IPS news-
letter, Andy Kreyche was selected to travel to 
Italy this year. To refresh your memory, Andy 
is a retired planetarium educator from Hart-
nell College, Salinas, California and is the 
owner and educator of Dome on the Go based 
in Santa Cruz. His has produced an exten-
sive set of programs which he has present-
ed for preschool through college students, 
scout troops, private parties, adult educa-
tion students, autistic and developmentally 
disabled children, deaf students, the mentally 
ill, gang prevention programs, senior citizens, 
English learners, and the general public. 

He is an avid promoter of dark sky initia-
tives in his community, hosts public viewing 
events with the National Park Service and 
writes a quarterly “Skywatcher’s Almanac” 
article for a local magazine. Andy is a very 
creative, interactive presenter who uses 
suspense to enhance discovery and inquis-
itiveness into the universe and its mysteries.

He and his Italian hosts were so excited 
that he would be traveling in April 2020, but 
the disastrous COVID-19 pandemic massively 
affected all of Italy and so, sadly, his trip will 

be delayed until April of 2021.
Please do not let that stop you from apply-

ing to the Week in Italy program this year, 
even if you may not travel until 2022! 

Remember the deadline is July 31.  For appli-
cation instructions please go to: https://www.
ips-planetarium.org/page/italy 

Week in the United States
Given the challenges with the virus in 2020, 

maybe it was serendipitous that no appli-
cations were received in 2019 for this initia-

tive. However, there 
are some amazing 
hosts lined up and 
anxious to greet you 
in 2021 so please, 
dear colleagues, send 
in your applica-
tions by December 
31; the two winners 
and their hosts will 
decide the exact 

travel dates that work best for every-
one. For instructions go to: https://www.
ips-planetarium.org/page/WeekinUS.  I

Susan Button

Many houses of the Stiftung
The Stiftung Planetarium Berlin (Founda-

tion of Berlin Planetariums or SPB) was estab-
lished on July 1, 2016 as a legal foundation 
under public law and unites the astronomi-
cal facilities of Berlin for the first time in the 
history of the city. The Archenhold Obser-
vatory and the Wilhelm Foerster Observa-
tory are among the most traditional public 
observatories in Germany, while the Plane-
tarium am Insulaner and the Zeiss Großplane-
tarium, as the most modern science theater in 
Europe, offer relevant and innovative forms 
of communication. 

Finally, the INTENSE Mobile Science 
Theater brings science into the schools to 
reach more students than ever before, and 
encourage interests in Mathematik (Math), 
Informatik (Computer Science), Naturwis-
senschaften (Natural Sciences), and Technik 
(Technology), better known in Germany as 
the MINT subject areas.

The houses of the foundation are modern 
bridges to the cosmos. As a joint institution, 
they are at the top in terms of technology and 

content and are an essential part of Berlin’s 
educational and cultural offering. The foun-
dation bundles the topic of astronomy with 
other subjects to create well-rounded offer-
ings for visitors from all over the world. 

“The Stiftung Planetarium Berlin exists to 
share the cosmos and the wonders of science 
to everyone who comes through any of our 
doors and we strive to be the very best at this 
goal. We are incredibly pleased to be able to 
take part in such a mutually beneficial, inter-
national professional development exchange 
that will not only share what we know with 
another planetarian, but also help us to 
continue bettering ourselves. We are enthu-
siastically preparing everything we hope to 
share with Ms. Twidal, and we are looking 
forward to her time with us and what we can 
learn from her as well,” said Stiftung Planetari-
um Berlin President Tim Florian Horn.

Sarah will be spending her time mostly 
with the Education Department of the SPB, 
although the plan is to give her a look at 
everything the foundation does, and the 
entire team is pleased to have her visit. 

In addition to Horn, who also is director 

of the Zeiss-Großplanetarium and Archen-
hold Sternwarte, team members are Benjamin 
Husheer (director of Education), Anna Green 
(INTENSE Project director and head of Exhibi-
tions), and education department staff Stefan 
Gotthold, Martin Wüsthoff, Kristin Linde, 
Felix Lühning, Sebastian Thomsen, and Lara 
Wittig.

A Week with GDP was scheduled to take 
place in Germany later in 2020. Unfortunate-
ly, in order to curb the spread of the corona-
virus, the Fort Worth Museum of Science 
& History and the three campuses of the 
Stiftung Planetarium Berlin remain closed 
until further notice. Therefore Sarah’s trip is 
delayed indefinitely. When things open up 
again we know she will have a wonderful trip 
and experience with the German students, 
teachers and public! 

We are still taking applications for the 
Week with the GDP program this year; the 
winner may be scheduled to travel in 2022 
if the 2020 initiative is delayed into 2021. For 
more information about how to apply please 
go to: https://www.ips-planetarium.org/page/
Weekwithgdp.    I

(Germany, continued from page 54)

Week in Italy winner

Top: Andy Kreyche in action with his portable 
dome; photo courtesy  Shmuel Thaler/Santa 
Cruz Sentinel. Below: Andy guides a budding 
astronomer in the use of a telescope. Photo 
provided by Any Kreyche.
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(Continues on page 84)

IMERSA Matters                           
About Fulldome & Immersive Media

Using the “down” time for serious planning

Carolyn Collins Petersen is an IMERSA board member, and also is CEO of 
Loch Ness Productions. She can be reached at carolyn@imersa.org.

The 2020 Lockdown due to the coronavirus epidemic brought a 
wave of cancellations for the domed community. This included the 
IMERSA Day festivities that we had planned in conjunction with the 
bi-annual IPS meeting in Edmonton, Alberta, Canada. 

As the epidemic wears on, most meeting organizers have opted to 
postpone events or move them online, including several regional 
planetarium conferences. This is particularly true for such film festi-
val events as the Jena Fulldome Festival, which moved its May event 
completely online. Planners provided video viewing and panelist 
discussions via the Internet in a first-of-its-kind event for fulldomers. 

Moving IMERSA Day online
The IMERSA Day festivities were to include a presentation by 

former Disney Imagineer Tom Morris, as well as one by Michael Daut 
(on storytelling in the dome), and panel presentations about art in the 
dome and the latest in camera hardware. We had also planned to have 
a series of evening performances, capping off a varied day of fulldome 
and immersive filmmaking events. 

Since the cancellation of the full IPS conference and related activi-
ties, IMERSA board members and advisors began looking at the possi-
bility of doing a pilot online event on or around the same date as the 
original meeting. The idea is to encapsulate the best of what we had 
hoped to offer on IMERSA Day. Such online activities will go along 
with some new directions that the organization is taking. This includes 
an updated membership structure that will allow IMERSA participants 
to log into what we hope will be an ongoing set of talks, panels, and 
other presentations via Zoom or other online products. 

Pivoting to a more robust membership organization
While the ongoing quarantine in many countries and “stay-at-

home” warnings have unfolded, IMERSA’s board of directors and advi-
sory board have been using the “down” time to evaluate what our 
organization can do for our membership moving forward into 2021 
and beyond. As most of us are aware, museums, schools, universities, 
and science centers have been adversely affected by the COVID19-
related shutdowns. For many, it could be a year or more before they 
are back in “normal” operation. Many of us involved in immersive 
production work closely with colleagues in that community, supply-
ing content, equipment, and other products and services. All of us are 
affected by the shutdown.

That’s the bad news. The upside to the change fomented by the virus 
outbreak and the ensuing shutdowns, is that quarantine and “stay-
at-home” measures provide the opportunity for organizations such 
as IMERSA to evaluate their offerings and plan for a changed future. 
For the past year or so, IMERSA Executive Board members have been 
discussing the future evolution of our organization. This has included 
expanding our outreach, moving the Summits to other cities (as we are 
doing in 2021, with the Summit convening in Montreal), and consider-

ing ways to include more participants throughout the year. 
The cancellation of the in-person events during IPS, as well as the 

closure of most immersive facilities around the world gave IMERSA a 
chance to update its goals and outreach efforts. Throughout much of 
its history, IMERSA has focused the majority of its efforts around the 
annual Summit. These gatherings give us the opportunity to network, 
to view immersive content, and share information about immersive 
filmmaking, storytelling, technical papers, and business practices. Over 
time and as a result of these Summits, we have developed a valuable 
base of stored information in the form of papers, videos, and other 
reports of immense use to fulldome and immersive producers and 
others.

To leverage these riches, the IMERSA Advisory Council recommend-
ed the group pivot to become a membership-based organization. This 
would allow IMERSA to host events (both online and in person) and 
provide perks for members throughout the year. This new strategy will 

offer members many more opportunities to get involved and to serve 
the community with their gifts and passions. 

“We on the IMERSA board of directors have been looking to take the 
organization in new directions,” said Executive Director Dan Neafus. 
“There’s so much information to share and our members can both 
use and share their expertise to help others. Plus, during the epidemic 
and lockdown, planetarians have found ways to gather online. It just 
made a lot of sense for IMERSA to embrace online life as well as ‘real’ 
life throughout the year, rather than confine ourselves to one meeting 
per year.”

Details of IMERSA’s membership categories and perks will appear 
online at IMERSA.org as the Board and Advisory Council get them 
worked out. In addition, we now have an academic research “arm,” 
which will be focused on immersive work in education at all levels. 

Carolyn Collins Petersen
Loch Ness Productions
Post Office Box 924
Nederland, Colorado 80466 USA
+1 303-642-7250
carolyn@lochnessproductions.com
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Seeking What Works                        
The IPS Education Committee 

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

Thanks for a wonderful tenure as chair

This will be my last contribution to “Seeking What Works.”  
In February, I told IPS President Mark SubbaRao that I felt it is time 

to pass along leadership of the IPS Education Committee.  I am delight-
ed that he has appointed Shannon Schmoll, a member of this commit-
tee since 2016, as the new chair.  Shannon will begin managing this 
column with the September issue of Planetarian.

Thank you to all who have been involved with Education Commit-
tee work.  Since I was appointed chair at the 2012 Beijing conference, 
we have accomplished many things.  I look forward to Shannon’s lead-
ership of the IPS Education Committee, a great group of planetarians.

Education is one of the areas hit hardest by the COVID-19 virus.  
Thankfully, many astronomy-related experiences continue to happen 
online at all levels and with a number of museums and planetariums.  
It is wonderful that many planetarians, working from home, have 
been finding ways to further astronomy education via their websites.

Astronomy activities during social distancing
In this last column, I’d like to share my ideas for astronomy educa-

tion work while the virus is with us.
Medical experts tell us that with careful  procedures, the virus prob-

ably will die down over the summer.  It is likely to expand again in the 
fall and winter, and possibly again next spring.  This is how the great 
flu pandemic of 1918-19 proceeded. What we do both from home and 

later  in our planetariums and classrooms should take a similar virus 
trajectory into account.  We need to be careful for quite a while.  Our 
social distancing, use of masks, and limitation of persons in an area are 
important.  

As we return to gathering within our facilities, our classrooms, plan-
etarium domes, and exhibit areas, I sincerely hope that we work out 
plans to keep people from being too close together. Placing tape lines 
on the floor and leaving 2 empty seats between visitors can help, along 

with a requirement to wear masks.
While schools, museums, and other facilities are closed, the internet 

has become a key tool for astronomy education.  I think now there is 
great potential for successful astronomy education if internet technol-
ogy is combined with outdoor sky observation.  Since many students 
and others are homebound, the previous rigors of a tight daily sched-
ule are relaxed.  Students do not need to wake and go to school so early, 
so they can stay up later to do observing.  Students also can rise early 
to see morning planets or note sunrise time and direction, while being 
able to return to bed or take a nap. 

If there is a yard or balcony which isolates, and if that location has a 
good view of at least part of the sky, this creates a wonderful opportu-
nity for real-sky observation.  Instead of having a planetarium program 
initiate interest in the real sky, we planetarians now can begin or 
continue student interest in the real sky, while motivating interest in 
coming to our planetariums at a future time.

In our planetariums, probably the moment that elicits the most 
awed response is the gradual and final appearance of stars following 
sunset.  Although it does not occur outdoors as quickly as we create 
it in planetariums, and often it is not so dark outdoors, most people 
find the appearance of stars in the real sky to be a very positive expe-
rience. Looking for the expected appearance of a particular planet or 
a first-magnitude star is exciting.  If there are family members watch-
ing together, trying to be the one who first spots the object can be fun.

Watching the changes in the sky in real time is surprising to many.  
By going to isolated outdoor locations and observing for a few minutes 
every hour for a few hours, students can develop a genuine appreci-
ation of what happens when Earth rotates.  And if observations are 
taken nightly, weekly, or monthly, every person can develop a life-
long appreciation of change in lunar phases and positions, sun posi-
tions, constellations visible in a particular direction at a particular 
time, planet positions and brightness, and even variable star magni-
tude. 

Online or other written follow-up instruction about Earth’s rota-
tion, moon revolution and phases, constellations and apparent turning 
of the celestial sphere with rotation will make the observations mean-
ingful.  Star colors and star counts on different nights can be noted.  If 
a family observes from a rural location, observations can include the 
Milky Way.

Make it a family activity
A planetarium website or school lesson directive that focuses on the 

current sky can guide the family outdoor viewing sessions.  I suggest 
activities that can be done while facing north, south, east, and west, 
which will accommodate those viewers that have only one visible 
direction of sky and/or times when clouds are found in parts of the sky.  
Carefully describe the observations to be made at particular times.  Ask 
questions to be answered. Depending on the variety of ages addressed, 
ask that sketches be made.  You could include a blank drawing template 
online.  Describe how to place red cellophane over a flashlight or place 
a flashlight in a sock to get a faint light for drawing at night.  A narrow-
beam flashlight also can be used as a pointer if there is a slight mist in 
the night air.

A great place to start a search for activities is NASA. Suggested: NASA’s 
9 Most Teachable Moments This Decade and Beyond at www.jpl.nasa.
gov/edu/news/2019/12/30/nasas-9-most-teachable-moments-this-
decade-and-beyond/. The 9: Earth's changing climate; moments in the 
sky; missions to Mars; ocean worlds and the search for life; asteroid, 
comets, and dwarf planets (oh my!); Pluto's mysteries; the Voyagers' 
journies into interstellar space; the search for planets beyond our solar 
system; and shining a light on black holes. Image collage by NASA.
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Jeanne Bishop is a past president of IPS and chairs the Education Commit-
tee. She is retired from full-time planetariums work and teaching, but 
maintains the position of Westlake Schools Planetarium director.

 After students make the observations, proceed online to incorpo-
rate the results into a follow-up lesson.  Review the observations. Show 
sample sketches and ask the observers to compare theirs with those 
you provide online.  Ask questions that require focus on details of the 
observations. 

Older students will be able to understand the relationship between 
their observations and the from-space view, so careful diagrams of the 
from-space aspect should be offered in the follow-up.  Many online 
websites have wonderful diagrams that can be referenced.  

You can show your own pictures of actual models as well, including  
the celestial sphere, the moon in orbit about the Earth, and planets in 
orbit positions about the sun.  Also, as can be shown in an immersive 
fulldome planetarium, you can slowly move your phone camera from 
the in-space view to close behind the Earth (or in reverse, from close 
behind the Earth to a space view), showing the relationship between 
the two points of view.  

If your lessons include different rising and setting times and direc-
tions of the sun or the noon-time altitude of the sun, be sure to caution 
observers never to look directly at the sun. Observations of shadows 
are important indicators of the sun’s direction.  Observations taken 
with a gnomon at different times of the day and on different dates can 
reveal a lot about seasonal sun changes.  

For those students and families with binoculars and small telescopes, 
your website lesson might suggest particular observations of the 
moon, planets (including Jupiter’s Galilean moons and Saturn’s rings), 
double stars, nebulae, and other galaxies.  Follow-up website informa-
tion could give details about objects (planets and stars) included in the 

lesson and mythology, or you can reference other websites and printed 
publications. You also could add details of deep-sky objects in sky areas 
that are currently in view.

Adding details of current sky events such as satellite passes, eclipses, 
and moon and planet clusterings adds interest to regular lessons. Venus 
passing directly in front of the Pleiades was a special motivator to look 
at the real sky this past spring.

Each country, state, and region, with particular STEM requirements 
and a particular range of latitudes, have different appearances of the 
real sky and different educational needs so it would not be possible to 
have one website to be used worldwide.  I encourage each planetari-
um and astronomy teacher to develop observation lessons that can be 
used by your students and then, if appropriate, share them within your 
region.

I hope that everyone emerges from this difficult time with renewed 
enthusiasm for teaching astronomical concepts in our planetari-
ums.  Meanwhile, let us do what we can to help people learn astrono-
my, letting them know on websites that we are planetarians who are 
guiding their real-sky observations and will be very happy to see them 
when it is safe again. 

I look forward to seeing you at future planetarium conferences.  
Welcome, Shannon, to “Seeking What Works.”  I

ASH-ENTERPRISES.COM • 804.543.2499
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Welcome to the ClassHome

From the ClassDome                 Mark Percy
Williamsville Space Lab Planetarium
1595 Hopkins Road
Williamsville, New York 14221 USA
mpercy@williamsvillek12.org

The world as I knew it changed on March 13. We performed our 
school musical that weekend and closing night was the last time I got 
to see my students.

No one knew what to do at first in my school district in New York. 
Thankfully, I was able to get several computers from the school and 
bring them home, because one of the Herculean tasks that I had been 
dodging for a long while was converting my material from Sky-Skan’s 
Digital Sky 2 to Dark Matter. I am 
quite fluent and familiar with 
the DS2 scripting language, so it 
has been tough to force myself to 
learn the new software. I figured 
that would be the best way to keep 
myself productive with nobody 
visiting my dome.

Here I was with all day to work 
and no kids to teach, kind of like 
a sabbatical. I figured that I could 
really get into this conversion 
process now. I set up the comput-
ers in my dining room. And then—
something was wrong with my 
main Digital Sky computer. I took 
the computers apart and swapped 
parts, but they still won’t behave 
correctly. I couldn’t ask my school 
IT guys to look at the machines and 
the Sky-Skan remote support could only do so much. It was extremely 
frustrating to have all day and not be able to work on this massive task.

Eventually, I was able to get Dark Matter working on a different 
computer, and then finally on all of the machines. Whew!

Now I also had to deal with figuring out what I want to save and 
convert to Dark Matter. I have been using DS2 for 13 years and have 
built scripts for a massive number of topics, some of which were only 
useful at the time for ephemeral events. Many of those scripts are still 
useful, but they are organized by when I wrote them and not necessar-
ily by categories or topics. I will probably go “old school” and use the 
stacks of index cards I grabbed to organize the scripts into categories so 
I have a more clearly defined goal.

I also brought the Pangolin laser computer home. I have been learn-
ing Pangolin Beyond with the goal of presenting our very first all orig-
inal laser show in late April. That program was postponed until who 
knows when, but I’d still like to increase my skills with the software. 
The major stumbling block for that work is the fact that the computer 
screen and what the laser projector will show are significantly different. 
While making shows, it is really important to see if the laser scanners 
can keep up with the graphics. If they can’t, then the projection frame 
rate drops down and gets really strobey. I actually thought about bring-
ing my Sky-Lase projector head home. Perhaps, as time passes, that idea 
will sound less and less crazy. I’ll bet the neighbors would wonder what 
the heck I was up too!

In the meantime, I have tried to stay connected with my astronomy 
club and my stage crew students. I have met with my astronomy club 

each week, which is more than we can normally fit into the normal 
school schedule. Those meetings have been very therapeutic for both 
the kids and me, but since the stage crew is a task based, I have struggled 
to find ways to stay connected to them.

 As the days have gone by and the reality of how long this thing 
could last has sunk in, I realized that I, too, need to find ways to serve 
the public and provide meaningful experiences for the students. The 

first thing we tried was a commu-
nity education class wherein Jackie 
Baughman led a sky tour while I 
moderated. Keeping an eye on all 
the participants’ questions was a 
challenge for me, but the event was 
a success and well received by the 
recipients. 

I watched some webinars about 
virtual teaching tools (thanks 
Mike McConville and The Dome 
Dialogues!) and mapped out a plan 
with Tim Collins for our May Sky 
Tour and with Steve Dubois for 
Astronomy Merit Badge.

At first, I observed that all of the 
“regular” teachers had their hands 
full just trying to adjust and deliver 
basic content. I figured that after a 
few weeks, they could start looking 

at bigger picture issues and things like planetarium experiences. One of 
my bravest colleagues agreed to work with me to create a virtual inter-
active lab for her students. 

I experimented with Dark Matter and Stellarium, finding that 
neither could do everything I wanted. I also had to deal with the capa-
bilities and limitations of the web cam, OBS Studio, and Zoom. The 
first lab about Earth’s rotation was pared down to the bare essentials, 
but it seems to have worked. I’m glad to know that I should be able 
to remain relevant, but I really want to get back into my dome with 
the kids. There is simply no substitute for the real hemispheric learn-
ing environment.

From Neil Pifer, North Carolina
Rowan-Salisbury schools is a 19,000-student district in North Caroli-

na that is 1:1, which means that each student in grades 3-12 has an iPad 
or laptop to take home and use every night. 
We also have had e-learning days the past two 
years during which teachers were challenged 
to come up with digital lessons that were 
engaging and rigorous for all students. 

Our center has offered a full day camp during 
these days with enrichment that supports the 
district’s goals of e-learning. It also provides 
cheap child care for those needing it. We aver-

aged about 30 students per camp and had a 
high of 50 kindergarten-8 students. We also 

My new home office. Photo by Mark Percy

Neil Pifer
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used the few snow days we had over the past two years to also practice 
e-learning on the fly. 

None of us realized that we were practicing for online learning for 
the foreseeable future. 

All of this information is to say I am so proud of our teachers, commu-
nity partners, and our parents. We have delivered meals, personal 
belongings, and technology devices on bus routes. Our schools have 
become a drive through service for lunch and the next day’s break-
fast. Community partners have provided reading books and meals for 
those not on an existing bus route. With many of our service employ-
ees becoming newly unemployed, we are connecting people to servic-
es on the fly and digitally. All of this, accomplished in about 48, hours 
is truly amazing to see. 

How is the planetarium connecting to our community and schools? 
Online, of course! We have ramped up production of videos and 
lessons using social media and our Learning Management System 
(LMS), Canvas, in our case, to allow students and parents to connect to 
the outside world using our staff as the conduit. Many planetariums, 
museums, and science centers are doing the same thing and connect-
ing to their communities online to build the goodwill they will need 
to stay open after an extended time off.

People will be nervous in big groups for quite a while after this inter-
ruption in our lives is done. Don’t underestimate this moment in time 
for students; for their generation, the coronavirus pandemic is their 
unforgettable moment, like the assassination of Pres. John F. Kennedy 
in 1963, the shuttle Columbia disaster of 1986 or the World Trade 
Center of 9/11/2001 were for ours.

We have live footage of our animals, the night sky using World 
Wide Telescope, chemistry in the kitchen, and many more lessons in 
the pipeline. Again, our job is to provide enrichment and extensions of 
the entire curriculum, and using our staff at the planetarium and the 
whole science center is expanding our reach in our community. I am 
proud of the products we are creating while meeting virtually using 
Zoom. Zoom is keeping me from going stir crazy!

Finally, the two tools we are finding most useful are Google Drive 
and Canvas Studio to host videos instead of YouTube. This allows 
students to access the vetted videos without the exposure dangers of 
YouTube. Another teaching tool is Screencastify. This only works with 
Google Chrome, but is a screen sharing extension that allows you to 
instruct and edit your own videos. (During this crisis, Screencastify 
allows the upgraded version for free with the code CAST_COVID.)

Have a safe rest of the semester and please keep looking up! 

From Peggy Hernandez, Illinois
I am part of the 41,000-student Elgin School District. We (teachers) 

were offered a 4-day crash course on Canvas. My position as planetar-
ium educator will not have a need for an 
app like Canvas, but I did some research and 
decided to make a Google site for the plane-
tarium called The Planetarium Portal.

It houses resources for teachers with links 
to Google Drive shared folders that contain 
lessons (complete with basic instructions 
and rubric) that hit the Next Generation 
Science Standards Earth and Space Science 
standards. The general teaching strategy is to 
present a phenomenon statement and guide 
the learners to hone down to one good ques-
tion to answer about the phenomenon. The 
research and information gathering is housed in links and on the site, 
highlighted by a weekly Zoom and YouTube live streamed planetar-
ium show using a few slides and Stellarium. The goal is to give infor-
mation about the phenomenon with real science content, but science 
practices and crosscutting concepts are built in. The idea is any grade 
level can work on the phenomenon at their level. 

I hope to make several separate phenomenon-based lessons for teach-
ers to download and use at their discretion. I am available for teachers 
to set up Google Chats or Zooms with their class to have a more inti-
mate question and answer time as they work through a phenomenon. 

We are not focusing on busy work and tons of content—it is more 
about investigating and thinking as they research their phenomenon. 
Teachers are able to share the Portal with families and use it as needed. 
I had over 260 viewers for my first live planetarium session and over 
100 views after the fact. 

 
From Lisa Swaney, Wisconsin

As we all tread through this uncharted experience together, I am 
trying to figure out how I can help teachers without adding burden 

or another something new to an already 
demanding situation. At this time, though, 
I feel the best way I can assist is by learn-
ing the curricular connections at each grade 
level and determining how I can provide 
more meaningful experiences for future 
visits that enhance each individual teacher 
and classroom.

Horwitz-DeRemer Planetarium serves 
over 12,000 students of the Waukesha 
School District. We are a 1:1 district with 
each student possessing an iPad. Last year, I 

provided a list of school approved apps to the teachers so they could 
share with their students to use after their planetarium visit. This year I 
made sure to coordinate their visit when the material was being taught 
in the classroom to ensure the experience was more of a meaningful 
classroom extension. 

Unfortunately, some 3rd grade classes (both mono and dual 
language), some middle school groups, and most mono-language 5th 
grade students missed their visit this year. Most grade levels (1-8 grade) 
visit the planetarium year after year, and adding extended learning 
opportunities has always been a goal.

Some of my other projects during quarantine will be to align all our 
planetarium shows to the Wisconsin Standards of Science and/or Next 
Generation Science Standards, developing extension lessons and alter-
native activities to extend the length of the visits, create educational 
guides for each of the planetarium programs, and to further dive into 
astronomy material that will support my missions within the dome.

Screen capture of the U-46 Planetarium Portal

Peggy Hernandez

Lisa Swaney

(Continues on next page)
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From Geoff Holt, Wisconsin
March 13 was my last day of presenting programs in the planetari-

um, and it has been decided that schools in Wisconsin will continue to 
operate in a distance learning mode through 
the end of the school year. My efforts to 
continue my work have been divided among 
several tasks.

Part of my work has simply been to catch 
up on some of the tasks I don’t have time 
to do when I’m presenting in the planetari-
um at my normal rate. The purchase process 
of our new cove lighting system has turned 
out to be much more complicated and time 
intensive than I had hoped for. The same has 
been true for other purchases as well, but 
this can be expected considering the unique 
work situations people are currently in. Fortunately, I was able to bring 
home my Digistar workstation. I was able to do some troubleshooting 
and updating of that workstation that I haven’t had time to do previ-
ously. I’ve also been working to update our website. 

I have also been preparing to create videos and animations to 
support teachers’ e-learning efforts. I’m working on a series of videos to 
replace two 9th-grade Seasons Lab visits to the planetarium. In addition 
to changing the timing of the scripts I use under the dome, I’ve also 
been learning software solutions for creating these videos. 

Like many other planetariums, I’ve also begun to provide live virtual 
planetarium programs. My first live program was for my Friends of 
the Planetarium group, since I knew that this super-supportive group 

would be very forgiving of any mistakes caused by my inexperience. It 
turned out that this strategy was very helpful since I forgot to disable 
participant annotation abilities. One of our very enthusiastic kids that 
comes to every public planetarium show we offer started to draw on 
the screen as I was teaching. Luckily, his annotations were on task and 
appropriate, but very distracting. 

I have also been able to participate in many webinars that direct-
ly support my work. These webinars are offered by my district, NASA, 
Evans & Sutherland (Digistar), and The Dome Dialogues Facebook 
group. It’s interesting to think of the fact that we will be coming out 
of this pandemic experience with new skills and new ways to support 
teachers and the community.

Summary
We all want our students to thrive and learn about the night sky and 

the universe as much as ever. As you have read, our ClassDome teach-
ers are continuing to be creative and resourceful. We have always been 
good at tackling technological challenges. This crisis has shown that 
we can and will continue to be innovative despite whatever obstacles 
come our way. Our students are depending on us as never before, and 
we will strive to serve them the best we can.    I

Geoff Holt

I had the ambition to not only go farther than man had 
gone before, but to go as far as it was possible to go.

— Captain James Cook
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International News                
Lars Petersen
DK-6630 
Rødding, Jels, Denmark 
lpsd@jels.dk

Dear fellow planetarians

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

This spring the coronavirus pandemic made a complete disruption 
of society with lockdowns in many countries, which caused severe 
changes in the conditions for many cultural institutions, planetariums 
included. Some institutions are struggling for survival and here in mid-
April, when I write this column, there are still many uncertainties on 
when, how, and to what expect when our domes can reopen.

Yet at the same time, it is enlightening to see how many planetari-
ums pursue alternative ways to reach out to their audiences and serve 
their communities. You’ll find many good examples of that below, and 
I’m certain many of these experiences can be used, when the coronavi-
rus eventually has left us.

For this section I’m indebted to contributions from Loris Ramponi, 
Alexis Delivorias, Milène Wendling, Björn Voss, Zinaida Sitkova, John 
Hare, Bart Benjamin, and Ignacio Castro.

Let’s start this tour around the world in sunny Italy.

Italian Association of Planetaria
From the reading of the book The Little Prince by Antoine de Saint-

Exupéry and reflecting on the meaning of life and death, the idea was 
born in Gianluca Di Luccio, planetari-
an and former airplane pilot, to create a 
theatrical show inside his mobile plan-
etarium (7 meters in diameter) that ties 
in with the book. He recreated the same 
conditions, the same sky, the same date, 
and the same place related to an inci-
dent in the book involving a plane 
crash, which occurred between the 
night of 29-30 December 1935 in the 
Libyan desert.

Under the magical and starry dome 
of the EG Planetarium (www.slow-sky.
it), the Little Prince and his universe, 

made up of stars, constellations, sunsets, asteroids, and surreal charac-
ters, came alive again. A plane stranded in the desert, a pilot in difficul-
ty, a blond prince who came from far away, a fox, and a rose are the 
protagonists of a story that is represented in one breath.

Since the beginning of March, the programs of Italian planetari-
ums have been changed. The coronavirus pandemic obliged local and 
national governments to close all the sites for public events: theatres, 
museums and, therefore, also planetariums. Many cultural institutions 
increased the content on their web pages, like the Infini.TO Observato-
ry and Planetarium in Turin, that has produced video and other activ-
ities available online. 

The Italian Association of Planetariums opened a platform on the 
Facebook page Associazione Planit to diffuse the virtual activities of 
the members. Planit also sent an official request to the national govern-
ment to ask that financial help delivered for cultural institutions also 
includes planetariums.

For the same reason the monthly program Science for All, prepared 
by the Serafino Zani Observatory and Planetarium, has been changed 
since the beginning of the pandemic. The disease created a dramat-
ic situation in the area of Brescia and mainly in the near territory of 
Bergamo.

Instead of listing the dates of events, Facebook “posting dates” have 
been published with information on when new content becomes 
available on Facebook. Among others, a new short audio about 
astronomical bodies and curious phenomena visible to the naked 
eye is available on the page Not Only Stars (www.facebook.com/
groups/320288065516758/).

At the beginning of each audio recording the content is not speci-
fied; it is only revealed at the end. For that reason, each audio is coupled 
with an art painting, where the title doesn’t reveal the subject of the 
audio (these materials are prepared in relation with the project “St.ar.s,” 
formed by the initial letters of Italian words storia, arte, scienza). 

For example, a Facebook post on civil, nautical and astronomical 
twilight, is coupled with a 19th century painting that shows a desert 
landscape. The audio description reminds us that in a tropical area the 

twilight is shorter and nomadic peoples stop their long journey before 
sunset to find a place to spend the night. 

Another post is devoted to the brilliant nova that appeared in 1975 
in the constellation of Cygnus. A group of young amateur astronomers 
also made an independent discovery of the object. The rare event has 
been followed by the foundation of a small astronomical association, 

IAP. Logo of EG Planetari-
um, courtesy of Gianluca 
Di Luccio.

IAP. Francesco Hayez: Meeting between Giacobbe and 
Esaù, 1844. Courtesy of Pinacoteca Tosio-Martinengo.
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(Continues on next page

that three years later was transformed into the Brescia Astronomical 
Association that still exists today. 

Finally, a post is connected to the myth of the origin of the Milky 
Way. The last drops of milk reached not only the sky and created the 
Milky Way, but also the earth and created the lilium flowers (Tintoret-
to, National Gallery, London, Great Britain).

18 October will be the next Italian Day Against Light Pollution that 
also involves planetariums. 

The 2020 National Meeting of Italian planetariums has been post-
poned to April 2021. The Italian Association of Planetaria (Planit) will 
meet in Florence, at the Planetarium of Fondazione della Scienza e 
Tecnica, (see www.planetari.org for more information).

European/Mediterranean Planetarium Association
Croatia. Due to the COVID-19 pandemic, the Rijeka Astronomical 

Centre closed for the public on 14 March, cancelling all activities that 
had been planned at the time. At the time of this writing (late April) it 
remains closed and will likely stay closed for much longer. Upon the 
instructions of the Croatian Civil Protection Headquarters, the Rijeka 
Astronomical Center staff works from home and are seldom coming to 
the centre, preparing at the time two new planetarium shows. 

Greece. The Eugenides Planetarium in Athens closed for the public 
on 12 March, due to the emergency of the outbreak. The premiere of 
its latest planetarium show, The Story of Earth, has been cancelled and 
at the time of writing we know the planetarium will remain closed at 
least until the end of April, when the situation will be reevaluated. The 
Eugenides Planetarium tries to stay in touch with the public through 
its webpage.

Society of French-Speaking Planetariums
There have been many initiatives during the containment period 

from APLF planetariums:
 • The Montreal Planetarium offered live lectures with astronomers.
 • The Vaulx-en-Velin Planetarium and Cité de l’espace proposed 

missions to be carried out at home to become a budding astro-
naut!

 • The Strasbourg Planetarium and Reims Planetarium proposed 
short video sequences to cover the objects,  that are the easiest to 
find in the starry sky from your house. 

 • The Nantes Planetarium offered a discovery of the sky with 
photos of the sky taken by amateurs.

 • The La Coupole Planetarium offered challenges of sky observa-
tion accompanied by small video sequences.

During this difficult period, all the planetariums were the relay for 
all the news related to the sky, space and the universe. Using their social 
networks, the planetariums have enabled their audiences to keep in 
touch with science.

A new astronomy diploma has been started in Lille University 
(north of France), Forum des Sciences being an active partner of the 
project. This training includes an introduction to use of mobile digital 
planetaria. It also includes three key public lectures given at Forum des 
Sciences by renowned French astrophysicists Bruno Sicardy (explora-
tion of the solar system by stellar occultations), Hugues Leroux (anal-
ysis of comets and asteroids samples from space missions), and David 
Elbaz (dark matter and dark energy).

Society of German-speaking Planetariums
All planetariums in GDP closed their doors as part of national shut-

downs in mid-March. The dates of closures varied across Germany, as 
the individual states imposed their restrictions on different days, the 
first being 13 March. By 17 March, all planetariums in Germany were 
closed. In Switzerland and Austria, planetariums closed on 14 March as 
part of their nations’ beginning lockdowns.

Since then, many planetariums in the GDP region have started to 

offer online presentations: pre-recorded YouTube videos, live-streamed 
talks, or even full planetarium shows released as 360° video, or 360° 
livestreams. GDP is collecting links to such online activities of plan-
etariums on its website at: www.gdp-planetarium.org/online-kanaele.
html

Russian Planetariums Association
Moscow. Due to the temporary closure because of the coronavirus 

quarantine, Moscow Planetarium strengthened its online presence. A 
detailed list of online activities includes:

 • a short historical film about Moscow Planetarium
 • series of lectures named Multicolored Sky, virtual tours in the 

Lunarium Interactive Museum and in the Sky Park: www.
planetarium-moscow.ru/about/news/moskovskiy-planetariy-v-
rezhime-onlayn/

 • first online broadcast of a lecture from the series Scientists’ 
Tribune –Journey to asteroids with Dmitri Wiebe; www.youtube.
com/watch?v=5nN9xGeUz5s

 • Star Lessons online broadcast cycle launching four lectures 
 • Participation in the TASS news agency project for the 90th anni-

versary of Pluto’s discovery: www.planetarium-moscow.ru/
about/news/vse-pro-pluton/

 • Online-tour in the Urania Museum within the Moscow Tourism 
Committee project #Moscowwithyou, a page with compilation 
of Moscow Planetarium online activities: stayhome.moscow/
planetariummoscow

 • Radio programs with participation of Moscow Planetarium 
employees on Radio Mayak, Radio of Russia.

Kaluga. The new online project Astronomy comes to you! started in 
the planetarium of Tsiolkovsky State Museum of the History of Cosmo-
nautics. The project should attract the attention of the audience for 
the period of the outbreak of COVID-19. On the museum website and 
on social networks, viewers can see short astronomical video lectures: 
www.gmik.ru/2020/03/19/astronomiya-prihodit-k-vam/.

Yaroslavl. The Planetarium named after V. Tereshkova has changed 
its activity into a new format. Since 18 March, due to the termination 
of the provision of services to organized groups and a single visitor 
policy, the center has entered the online mode of operation. The staff 
of the planetarium institution quickly developed and conducts unique 
educational and popular science video lectures given by astronomy 
and space specialists, online observations at the astronomical observa-
tory, regular astronomical video reviews and answers to subscribers` 
questions, broadcasts of original master classes and activities, and space 
video surveys. The provision of services in video and online format 

APLF. Social network of the Strasbourg Planetarium. Courtesy of unis-
tra-jds-vonflié.
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takes place daily on the website, the official YouTube channel of the 
institution and on social networks of the center. 

The residents of the city and the Yaroslavl region admired the 
beauty of Venus in the western part of the evening sky this spring. So, 
the staff of the planetarium presented a video report from their obser-
vatory by means of the telescope and camera magnifying Venus by 
about 150 times.

Also, it was decided not to cancel the previously scheduled Night in 
the Planetarium (28 March), but to deliver it online in the afternoon. 
At that day many video publications became available on the website 
and social networks of the center. There were fragments of excursions, 
One Day from the Life of the Cosmonaut, author’s creation in verses, 
Star Message from specialists of the Exposition and Exhibition Hall, 
History of Cosmonautics, a story about the unique life path of amateur 
astronomer Leslie Peltier from professional astronomers, and a selec-
tion of great and poorly known films about space. 

Planetarium lecturer N. I. Perov told about 
the main holiday of dogons, the people living 
in North Africa, which took place on 29 March, 
and was the only one in the last 60 years.

Subscribers of the V. Tereshkova Planetar-
ium expect many more interesting events 
every day, and the next significant day of the 
calendar online is the Day of Cosmonautics. 
See yarplaneta.ru/ for more information.

Nizhny Novgorod. The events of the 
weeks in March have changed the usual course 
of life for people around the world, and they 
did not pass by Nizhny Novgorod. Employees 
of the Nizhny Novgorod Planetarium named 
after G.M. Grechko have to get used to working 
in new, unusual conditions. A project of online 
lectures was launched at the planetarium, and 
on 2 April, the first of these lectures was deliv-
ered to the youngest children. During it the 
leading planetary methodologist, N.A. Danilo-
va introduced the audience to the ABC of the 
starry sky and answered many questions. 

The format of work of the Children and 
Youth Astro-Space Center Attraction has 
also changed; it has also become on-line. This 
center has been working in the planetarium 
since 2008, and now more than a hundred chil-

dren interested in astronomy and astronautics are engaged in it. Until 
recently, every week they came to the planetarium for classes that were 
held in the form of lectures, discussions or intellectual team games. The 
declared isolation period made impossible not only training sessions, 
training in the space simulator of the Russian Soyuz TMA spacecraft 
and observation of celestial objects in the planetarium observatory, 
but also meetings with astronomers, astronauts and scheduled excur-
sions to historical places related to the development of astronautics in 
Russia. But work with children is continued in a different format.

Volgograd. The XIII annual conference School of Planetarium 
Lecturers was held in the hero-city Volgograd on 11-13 March, in the 
year of the 75th anniversary of the end of WWII. The conference 
brought together about fifty participants and guests from all over the 
country and neighboring countries. On 19 September 2019, the Volgo-
grad Planetarium celebrated its 65th anniversary. Conference partici-
pants were able to get acquainted with the planetarium, learn about 
the history of its construction, and also visited to the observatory, 
where they were able to observe M42, M35 and Venus with the 12-inch 
refractor. Several scientists were invited to the conference: N. N. Samus 
(Moscow), S. A. Lamzin (Moscow), S. A. Yazev (Irkutsk), I. G. Kovalenko 
(Volgograd). The talks by the scientists were all very interesting, infor-
mative, useful and relevant.

RPA. Participants of the School of Lecturers 2020 in Volgograd in front of the planetarium. Courtesy 
of V. Dontsov.

RPA. Above: N. Danilova and children, keen on astronomy, in the plan-
etarium of Nizhny Novgorod at the space simulator. Right: N. Danilova 
conducts a lesson with children on-line. Photos by N. Lapin.

(Continues on page 70)
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During the course of the school, not only lectures but also method-
ical classes were organized. There were round table sessions where 
participants shared their work experience and discussed the interac-
tion of schools and planetariums, and presentations were given on 
innovations in the production of content for planetariums. At the end, 
an excursion to Mamaev Kurgan was organized for all participants.  
Mamayev Kurgan is a dominant height overlooking the city of Volgo-
grad; the formation is dominated by a memorial complex commem-
orating the Battle of Stalingrad. Detailed information is on the school 
webpage: www.apr.planetariums.ru/school_2020.html.

Southeastern Planetarium Association
The business of operating planetariums is presently undergoing 

unprecedented challenges in this chaotic time of the coronavirus. 
John Hare of SEPA shares his thoughts: “As I write this in late March, 
survival has replaced business-as-usual as we all struggle to deal with 
the fallout of the pandemic. Over the past half-century, planetarium 
organizations have impacted each and every facility in some manner 
or another. Keep in mind that there are many others out there who 
face similar challenges in a return to normal. No 
matter how large or small, you can assist your 
colleagues. You and I know the value of your 
planetarium but do your associates, your admin-
istrators, your board of trustees, your benefactors, 
your community, and others? Now is the time to 
reinforce just how important the planetarium is.”

The Southeastern Planetarium Association’s 
2020 annual conference, scheduled for the Hall-
strom Planetarium at Indian River State College 
in Fort Pierce, Florida, 2-6 June has been cancelled. 
Hallstrom Planetarium director Jon Bell would 
like to keep the option for hosting open for 2022. 

Instead, plans for a 2020 cyber-conference 
are presently in the works. The anticipated time 
frame is early June. Election of officers and other 
business will be conducted in the on-line forum. 
Paid SEPA members will be invited to participate 
in the meeting and election. Members should 
expect contact from the SEPA Secretary-Trea-
surer Patsy Wilson. Contact Wilson at the SEPA 
website for membership status information.

SEPA will return to Kingsport, Tennessee in 
2021 for their 50th anniversary conference. The 
facilities at Bays Mountain Park include a recently 
renovated planetarium situated in a 3550-acre nature 
preserve. Conference dates are 2-6 June but are subject 
to possible change depending on IPS conference dates.

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

For any information regarding SEPA please visit the 
affiliation website sepadomes.org or contact IPS repre-
sentative John Hare at johnhare@earthlink.net.

Great Lakes Planetarium Association
Please note, this news is based on information sent 

to the GLPA Newsletter in early February, before the 
COVID-19 had any impact in the United States. In this 
summary for Planetarian, those events that were expect-
ed to take place after late-March were removed, since 
they were not allowed to occur due to the pandemic’s 
global shutdown.

Illinois. On 28 January, the Adler Planetarium’s 
new 24-inch PlaneWave telescope was installed in 

its Doane Observatory. The new telescope and mount were slowly 
lowered into the observatory via crane over a span of about 90 minutes. 
With an eyepiece close to the ground, this new telescope will be more 
accessible to guests, no longer requiring them to climb a ladder to reach 
the eyepiece.

At the William M. Staerkel Planetarium in Champaign a new live 
school program, Patterns of Earth and Sky, was developed for the local 
schools’ fifth grade curriculum. Producer Waylena McCully used the 
newer capabilities of the Digistar 6 system to individualize the experi-
ence for each of the Champaign elementary schools.

The Elgin School District Planetarium recently procured a small 
collection of meteorites. They are currently being inventoried and 
labeled in preparation for display.

The Dome Planetarium at the Peoria Riverfront Museum is happy to 
welcome a new team member — Kyle Denny — who moved to Peoria 
from Tampa, Florida. Peoria’s popular Romance Under the Stars event 
sold out four performances on Valentine’s Day.

Indiana. The Koch Immersive Theater and Planetarium, 
Evansville received supplemental staff training from Evans & 

GLPA. More telescope pictures: 
The installation team carefully 
secures the new telescope to 
its mount at the Doane Obser-
vatory. A look down the barrel 
at the new telescope’s primary 
mirror.  Both courtesy of the 
Adler Planetarium. (Photos also 
appeared in the March 2020 
Planetarian.-ed)

(Continues on page 72)
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Sutherland for its five-year old Digistar 5 system in November. The 
planetarium rented its theater for three showings of James Hood’s full-
dome Mesmerica experience in March.

The Brown Planetarium at Ball State University, Muncie recently 
added a new full-time staff person to their team, planetarium show 
specialist Rachel Williamson.  Before joining the planetarium team, 
Rachel worked as a science teacher for over 13 years at a public second-
ary school. In early February, the Brown Planetarium presented another 
viewing of The Real Universe in Real Time, a live program where Ball 
State faculty, staff, and students use telescopes located at dark sites in 
Arizona, South America, and the Canary Islands and project data onto 
the dome. During this event, telescope data was accompanied by full-
dome visuals to make it a truly unique experience.

Michigan. This winter, Jack Daleske came to Grand Rapids to serve 
as the new planetarium manager at Roger B. Chaffee Planetarium. Jack 
was previously an educator at the Dome Planetarium at Peoria River-
front Museum. On 15 February, they hosted astronaut Story Musgrave 
for  Roger That!,  a public celebration of Roger B. Chaffee and space 
science education.

The Abrams Planetarium at Michigan State University, East Lansing 
welcomed Dr. Jesica Trucks to their team. She came from the Univer-
sity of Toledo and is a post-doctoral researcher for the Big Astronomy 
Project. As the multi-faceted teams gets ready to release the new show 
Big Astronomy: People, Places, Discoveries, Dr. Trucks will be leading 
research efforts around the show, web portal, social media, and hands-
on kits.

At the University of Michigan’s Museum of Natural History Plan-
etarium in Ann Arbor, all their galleries have been completed, along 
with the investigate labs, the Forum, a traveling dinosaur exhibit, and 
museum store.

Ohio. Youngstown State University’s Ward Beecher Planetari-
um recently hosted a very popular Rock the Dome Weekend, which 
welcomed 1,307 guests in two days. Curt Spivey has completed a new 
Mars-themed display to complement their new show, One Day on Mars. 
Tiffany Stone Wolbrecht has been busy preparing for the worldwide 
release of Big Astronomy: People, Places, Discoveries (now scheduled for 
fall Astronomy Day on 26 September 2020). The latest information 
on how to get the show can be found at www.bigastronomy.org.  The 
show received its first award (for Best Astronomy Education Film) at 
the Dome Under Fulldome Film Festival in Melbourne, Australia in 
February.

In Bowling Green, Dale Smith returned in January from his third trip 
to Antarctica.

Wisconsin/Minnesota. With the addition of Ty Westbrook as a 
permanent staff member, the Barlow Planetarium, Menasha offered 
a limited relaunch of its scouting programs. On 12 February, the 
UWO-Fox Cities Campus hosted a special screening of the Menasha 
episode of “Around the Corner with John McGivern” from Wiscon-
sin Public Broadcasting that includes the Barlow as one of Menasha’s 
highlights. On 14 February, the planetarium offered a specially-curated 
couples-only Valentine’s Day rock laser show.

The Horwitz-DeRemer Planetarium in Waukesha is excited that 
they now host three special programs before each skywatch. On the 
evening of the vernal equinox, they hosted a Messier Marathon show.

In late 2019, Minnesota State University Moorhead hosted a spec-
tacular winter celebration. In collaboration with the Fargo-Moor-
head Area Youth Symphony, they premiered Holidays Under the Stars, 
which was a beautiful mix of live chamber music, fulldome imagery, 
and live-sky presentation on seasonal constellations. In January, they 
kicked off the new year with the return of their Solar System Explor-
ers series, composed of four shows that each cover a different aspect of 
the solar system. On 8 February, they offered their sixth annual Stars of 
PBS event, which included a planetarium show, games, activities, and a 
visit from Super Why, a character from the popular PBS Kids children’s 

television show by the same name.
The University of Wisconsin-Milwaukee’s Manfred Olson Planetar-

ium recently premiered the series Under African Skies, where audienc-
es will see the night sky and learn about the culture of seven African 
countries. The goal is to demonstrate how diverse and large the African 
continent is.

Constellations! Adventures Connecting Earth & Sky  recently became 
the next original production at Milwaukee Public Museum’s Soref 
Planetarium. Coming in the fall will be their next cosmic endeavor, A 
to Z Astronomy.

The Southwest Minnesota State University Planetarium-Marshall 
once again offered its popular one-credit Blender course, which made 
use of the latest version of Blender with many new and improved 
features.

Association of Mexican Planetariums
Since planetariums are closed due to the coronavirus pandemic, 

an excellent way to continue informing and serving their communi-
ty has been initiated by the Quintana Roo Planetariums Net, through 
Milagros Varguez, Cancun Planetarium director. She has invited Dr. 
Antonio Lazcano, emeritus researcher on the origins of life from the 
Universidad Nacional Autónoma de México, to explain, via Facebook 
teleconference, the origins and evolution of viruses, and particularly 
SARS COVID-2 and their similarity with bats viruses, in scientific clear 
terms.

The affiliation hopes this initiative of diffusing scientific topics can 
be replicated by other planetariums. Since people are at home, it was 
successfully watched and enjoyed by many.

Another phenomenon, that was  equally successful due to the 
same reason, was that of the “pink moon.”    I

A very special Who’s Who
Marquis Who’s Who has awarded IPS Fellow Gary Tomlinson its Albert 

Nelson Marquis Lifetime Achievement Award. Erica Lee, Marquis Who’s 
Who chief operations officer, said “This prestigious honor is bestowed 
upon less than 5% of Marquis Who’s Who listees, and is awarded on the 
basis of career longevity, philanthropic endeavors, and lasting contribu-
tions to society.” 

He is one of the few people in the planetarium profession to hold a 
degree in planetarium education, having graduated from the Abrams Plan-
etarium’s graduate degree program in the 1970’s. 

Tomlinson is retired from the Chaffee Planetarium in Grand Rapids, 
Michigan. Hi is a past president of the Great Lakes Planetarium Association 
and served as GLPA’s conference planning chair for more than 3 decades. 
He has served as Astronomy Day coordinator for the Astronomical League 
for the past 35 years.

Marquis Who’s Who is an American publisher of a number of directories 
containing short biographies.     I
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Tales from Dome Under        
Tom Callen
Vaxholm, Sweden
tcallen08@gmail.com

The Score: Tor 1, NASM 0

One of the things that I truly miss about living in 
Northern Virginia from my days at the Smithsonian’s 
Albert Einstein Planetarium is the summer thunder-
storm. Due to the area’s swamp-like humidity and high 
temperatures in June, July, and particularly August 
(which I definitely don’t miss), you were almost guar-
anteed a good “boom-cracker” about every two or three 
weeks. And not just half-hearted ones, but the kind that 
tended to take down the overloaded local power grid 
from time to time. 

Case in point: my ex and had gone to see Crosby, 
Stills & Nash at the Wolf Trap Farm Park outside of 
D.C. It had been heavily raining on the way home and 
I can clearly recall a van full of college-age students—
the side panel door slid all the way open, their shirts off, 
and waving beer cans around—yelling out the name 
of the band as they passed us in the other lane because 
the National Park Service had turned the venue’s feeder 
road traffic to one way only. 

Upon arriving back home again, we discovered that 
the power in the area was out, which was one of those 
opportunity knocks” moments. And, because of the 
now-stopped rain, it had washed all the particulate stuff, like dust, out 
of the air. As soon as I got inside our townhouse, I grabbed my 20cm 
Meade SCT’s “steamer trunk,” my telescope accessory case and its big 
altazimuth tripod and headed out onto our deck behind the house. 
Not an interior house light, porch light or streetlight in sight.

Powering up was no problem as the Meade came with an auxilia-
ry battery pack that used eight AA batteries, so I was off and running 
in no time. The only thing missing was the music I usually listened to 
(Jonn Serrie, David Lantz & Paul Spears, Geodesium, Holst, etc.) via two 
outdoor speakers. While “You Can’t Always Get What You Want,” the 
fact that it was pitch black out there for several hours was great. 

Thunderstorms in Sweden just not the same
Here in central east coast Sweden we don’t have a lot of thunder-

storms and those that we would get usually took the form of a single 
large static electricity BOOM that happens sometime in mid-winter. 
With the changing climate over the last few years, the number of 
summer thunderstorms has increased, though they are somewhat 
anemic and nothing like those I fondly recall from up and down the 
east coast of the U.S. 

There has been more than one occasion where we were supposed to 
get a thunderstorm and I was outside on our covered balcony waiting 
on the “bad weather side of the house” for it to show up, only to be 
disappointed by a mild display or none at all: just a heavy rain.

This got me to thinking: how did early Scandinavian culture come 

up with a god of thunder and lightning—to whit, Tor and pronounced 
“Tour”—when there aren’t that many thunderstorms to go by to show 
off his awesome power? Or, is it their rarity that made these events so 
noteworthy that they had to be explained by having such a deity who 
lived in the sky? Or was the weather back in the days of the Vikings 
such that thunderstorms were more prevalent? I guess any or all of 
these might be plausible. 

The name Tor can still be found in the names of places like Torsby 
(Tor’s village), Torshammare (a Viking age religious artifact shaped like 
his hammer) or the very old Scandinavian male name, Torgny, which 
means “the loud sound of Tor,” a possible allusion to thunder. Our 
departed colleague, friend and Cosmonova technician Torgny Bång 
had this first name, but he was a quiet person who rarely raised his 
voice to anything near this level. 

A fitting sculpture at NASM
For those who have visited the Smithsonian Institution’s National 

Air and Space Museum (NASM), located on the National Mall that runs 
east-west between the US Capital building and the Washington Monu-
ment, you can’t help but notice the striking 35m-high abstract metal 
sculpture that sits outside the Museum’s entrance on the Mall side. 
Made out of gold-colored polished stainless steel by American artist 
Richard Lippold (1915 – 2002) and installed in 1976, Ad astra (“To the 
Stars”) fittingly symbolizes our joint quest to conquer space. 

It was a typical hot humid summer day in Washington, and Jim 
Sharp, then the planetarium’s chief (Smithsonian museums only have 
one director each, so no such title in lower administrators) and I were 
sitting in our respective offices in the oddly-shaped hallway circling 
the top of the planetarium dome on the third floor office level of 
NASM.

Lightning strikes near the U.S. Capitol building during a thunderstorm in Washington 
D.C. (U.S. Air Force photo by Tech. Sgt. Cherie A. Thurlby)

IPS Fellow Tom Callen has approximately 40 years experience across five 
planetariums. He lives on an island in the Stockholm Archipelago under dark 
skies with wife Mariana Back and two trilingual cats.
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Those of you who have had the chance to be in that office area 
know just how odd that hallway is: it literally follows a hexagonal 
path along a wall, and behind the wall is an upper catwalk that goes 
around the upper few meters of the theater’s perforated aluminum 
dome. This area can even be accessed via a door that is located inside 
of what was (in my day) the tiny studio where we could shoot panora-
ma artwork. Just outside of Jim’s office was a corner space where the 
planetarium secretary/administrator, Cheryl, sat. 

The offices themselves are in the opposite top corners, but on the 
same side, of one of the four large cubes in a row that make up the 
Museum, and our office doors were about 10m apart. Because of the 
building’s symmetry, there is another set of identical offices—minus 
the weird hallway—that were located in the Department of Aeronau-
tics on the opposite side of the cube. 

The outside walls of these offices are floor-to-ceiling windows, each 
with a sliding glass door that leads out to a balcony overlooking the 
Mall (on our side), or Independence Avenue and a jungle of other 
Federal office buildings (on their side) to the south. The hallway itself 
on the same side is also all glass. 

The inside wall connecting our offices featured a number of iden-
tically-framed paintings of figures from the history of American 
astronomy—luminaries like Percival Lowell, Edwin Hubble, Pres-
ident John Adams (who supported plans for the first American 
observatory), Benjamin Banneker (the freeborn African American 
surveyor who helped lay out the original boundaries for the District 
of Columbia, the American capitol city), Clyde Tombaugh, Karl 
Jansky, etc.—that had been used in the then Albert Einstein Spacear-
ium’s opening show, “Cosmic Awakening,” in 1976. 

While we were each working away in our respective offices, a 
predicted thunderstorm brewed up and the sky to the north over 
downtown Washington became an ominous-looking blue-gray wall 
of clouds. Each of our glass walls gave us the perfect ringside seats 
for what was to come, but this time we got a little bit more than we 
expected. 

Then, all of a sudden … BANG
Both of us, fans of thunderstorms, were enjoying the spectacle of 

light and sound when all of the sudden there as a deafening, sharply-
cracking BANG! and a “strobe-flash-to-end-all-strobes” blast of light 
from just outside our windows. As we both watched from our desks, 
we saw what looked like a 40-50cm long white-hot bolide 

tumble down and to the left from the apex of Ad astra. Meeting 
each other halfway down the hall between offices, we stopped and 
compared notes. Ad astra had just become a giant lightning rod, 
having its spiky tip blown off in the process. Jim called our build-
ing security to inform them what had happened and they said they 
would send out some guards to check it out. 

Fortunately, that area in the center of the Mall-side stairs leading 
up to the Museum’s north entrance had already been closed and 
barricaded off due to repair work to replace the large limestone 
panels that made up the terrace outside the entrance. No one was 
close to the giant sculpture when it happened. 

A couple of NASM’s guards came out after the storm passed, moved 
part of the barricades away and began searching the ground for what 
we had assumed would be the blasted off top of Ad astra. Jim and I, 
watching from the balcony three very high stories above, shouted 
down to tell them where we saw the “bolide” fall. After poking around 
for awhile, they looked back up and gave us the universally-recognized 
shoulder shrug and upheld palms signal indicating, “Nope, can’t find 
anything here.” 

While the guards did not find anything on the ground at the base 
of the sculpture, it was clear that its top had been altered. Rather than 
coming to its former very pointy tip, it ended abruptly with a horizon-
tal edge at the top of its ever narrowing shaft. A look from our hallway 

by the NASM art curator, Mary, confirmed 
that Ad astra had in fact been altered. 

Our hallway became a sort of NASM staff “tourist trap” for a couple 
of days afterward as others from different parts of the building came to 
check out the blitzed sculpture. 

I left NASM for Sweden in September 1991, and at that time the 
missing top of that sculpture had not been replaced. This seems to be 
borne out by recent online photos showing Ad astra’s tip still missing 
even today. 

In hindsight, Jim and I were both glad that we had decided to watch 
the storm from our offices rather than out on the covered balcony. 
Perhaps the old Viking god Tor was trying to send a message that, in 
spite of us human’s lofty ambitions to conquer above the plane of 
earth, he personally preferred that we didn’t.     I

Above: Ad Astra 
1976; a three-
planed shaft
penetrates a triple 
“star” cluster 
and come to a 
point at the tip.
Interior
material is gold-
colored polished 
stainless steel and 
the edges are silver-
colored. The base 
is made of polished 
dakota mahog-
any granite. 

Left: The top 
section of Ad Astra 
is lifted into place
alongside the Nation-
al Air and Space 
Museum on Jeffer-
son Drive, ca. 1974. 
A gift by artist 
Richard Lippold. 
Credit for both 
photographs: Smith-
sonian, https://
airandspace.si.edu/
collection-objects/
ad-astra/nasm_
A19780170000
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Sound Advice                      
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Indianapolis, Indiana 46256 USA
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jeffb@bowentechnovation.com

When the music is live under the dome

“Arte dal Vivo nelle Cupole”
OK. I changed my mind. This was supposed to be Part 2 on acoustics, 

but the column was turning into a 300-page book, so we will get back 
to that subject later. 

Now then: I am regularly asked to integrate live performances into 

dome environments. You all know how to conduct live lectures and 
classes, so this will focus on other types of live presentations such as 
music, drama, poetic readings, and panel discussions.

This article assumes you are using your dome audio system for the 

event and incorporates ideas I have used when performing live in 
domes as a musician/composer.

It is not uncommon for a performer to bring their own “speakers on 
sticks” for their performance, but unless your dome audio system is 
sub-par this may not provide the best experience.
The sources 

In live performances you will have three types of sound sources: 
microphones, line levels, and direct box interfaces.

Microphones. Microphones output mic level signals. The number 
of microphones could be one or many. In addition to optimizing the 
sound quality of the performer, a challenge in the dome is controlling 
feedback. Here are some tips:

 • Do not use omnidirectional mics. These will pick up sound in 
all directions including directly from the speakers, feeding the 
content back thru the system in a feedback loop. Figures 1 & 2 
compare omni- and unidirectional mic patterns.

 • Avoid placing the mics on axis with the speaker output at 90 
degrees to this axis. Those are the two biggest no-no’s in live mic 
use.

 • Avoid using lavaliers if possible. The sound level and character 
changes significantly as the artist head/mouth moves back and 
forth and the artist cannot use the proximity and level effects of 
the mic with lavaliers.

 • Learn to use the input channel equalization on the mixer to opti-

Live music 
under the 
dome. 
Photo 
by Drew 
Gilmore, 
Sudekum
Planetarium.

Figure 1: Omnidirectional mic pickup pattern. Figure 2. Unidirectional (cardioid) mic pickup pattern

1 2
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Jeff Bowen has worked worldwide as a planetarium and exhibit specialist 
since 1985 and has been named a Fellow of GLPA and IPS. He also serves on 
the IPS Immersive Audio Committee.

mize the tone and minimize feedback. In domes it is common for 
the low frequencies to want to feedback (howl or roar), so mini-
mize those. Human voice drops off significantly at about 90Hz, so 
your mixer might have a high pass filter (Figure 3) or low frequen-
cy knob to reduce frequencies for voice mics. 

Line Level. Keyboards, drum machines, mixers, video decks and any 
device with electronics usually output line level signal, which is many 
times stronger than mic level . If you plug these into mic inputs you 
will very likely distort the sound badly. You will probably also gener-
ate terrible buzz, hum and noise. So how do we solve this?

Direct Box or DI Box. These interfaces convert the line levels to 
mic levels, which are more tolerable to the mic inputs on your audio 
system. They also balance the signal to prevent the noise/hum/buzz 
described in the previous paragraph. The inputs are compatible with 
the electronic sources and the outputs connect and behave just like 
mic signals.

The routing
First we have to connect these sources to the system. If the mics are 

“hard wired,” it is best to connect them to an inexpensive permanent 
patch panel with multiple mic inputs (Figure 5). These are connected to 
your console mixer. This is far better than stringing a bunch of tempo-
rary mic cables or an umbilical-type “snake” across the floor.

The Processing. I am receiving many requests for stage inputs that 
will support live 5.1 surround keyboard/guitar and music perfor-

mances. A properly 
designed digital audio 
processing system 
will allow multiple 
inputs to be easily 
routed to several or 
independent speakers 
for a dramatic immer-
sive performance. 
See my March 2014 
column about this.

The Speakers. It is 
important to understand 
that consumer-type 
hi-fi and home theater 
speakers are designed to 
play back studio-gener-
ated compressed and 
processed audio. They 
are simply not designed 
to handle the high 
impact of live sound. 
If you do not have a 
commercial grade sound 

system, it is advised 
to have the perform-
er bring their own 
systems or for you 
to rent a system for 
the event. There are 
two type s of speaker 
system in live sound.

Mains. These are 
the ones the audience 
hears.

Monitors. These 
are typically smaller 
speakers on stands 

or on the floor (wedges) that the performer hears. As the performer is 
on the stage at the front, and as that area should not be covered by 
the mains, they need a second system to hear themselves accurately. 
A well-designed audio system has provision on the wiring and mixer 
controls to send a separate mix back to the stage monitors. 

These can be rented very inexpensively for your event, so you do 
not have to store them in valuable space. Note in Figure 5 there are 
two monitor feeds from the console mixer on the connection plate for 
these monitors. 

Final Tips and Tricks. 
Performers like Jonn Serrie use multiple keyboards and comput-

ers, so trying to connect each of these into individual channels on 
the console mixer is not practical. These performers, and groups with 
multiple performers, often run all these sources into their own stereo 
sub mixer. You them connect their mixer outputs to your system via 
the DI box described earlier in this article.

For panel discussions with multiple mics, connect these to a smart 
automatic mixer. These units automatically mute the mics that are not 
in use. This reduces unwanted background noise and minimizes feed-
back. One input can be set to always be on as the moderator channel. 
Connect this unit to your system via the DI box described earlier in 
this article.

Feel free to contact me directly for more info or a simple flowchart 
diagram at jbsoundideas@gmail.com.

I also just put all my Planetarian Sound Advice columns in a folder at 
https://drive.google.com/drive/folders/1jWXqEqsNhFObLtZYYSbpBjc
lxbubq3fk?usp=sharing, so feel free to browse.    I

Figure 3. 100Hz high pass button on mixer
Figure 4. Typical DI box
Figure 5. Mic patch panel.
All images provided by author except where 
indicated.

Top: Live performer with floor monitors. Bottom: Jonn Serrie using a sub 
mixer.
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Citizen science: One way to keep your audience engaged

Haritina Mogoșanu is an astrobiologist. Director of the New Zealand 
Astrobiology Network, director of Milky-Way Kiwi, and senior science 
communicator at Museums Wellington, she is actively involved in creating 
networks that engage space scientists with communities through hands-
on programmes. Haritina came to New Zealand from Romania for the night 
sky and has been working at Space Place-Carter Observatory since 2005, 
presenting and promoting space sciences to thousands of young New 
Zealanders.

I am a planetarian working from home, as most other planetarians 
probably, during the lockdown. Here in New Zealand we went into 
lockdown for 50 days and experienced different levels of seclusion, 
even the most serious Level 4, where we could only go shopping at the 
supermarket/ pharmacy and exercise around the block. So far so good; 
we made it to Level 2 in one piece and very few casualties. Easy for us 
to do as, of course, as someone once said, the best neighbour of New 
Zealand is the sea as it surrounds us from all directions here. Good for 
stargazing and even better for bios-
ecurity. 

But the reality is that even here 
behind the moat we need to get 
paid and while our jobs still exist, 
how is it possible to even be a plan-
etarian from home? 

While other people at our 
museums chain have been rushing 
to produce materials for online 
access, in our department —space—
there is already a flurry of awesome 
materials available online. Sure you 
can record explanations and stories 
about stars in your own words but 
there’s gotta be something else 
besides reinventing our squeaky 
version of the wheel. 

The salvation came from citizen 
science and more precisely from Globe at Night’s campaign against 
light pollution. The great thing about their campaign is that it is an 
all-year ongoing project, which can be done when the Moon is out 
of the way. This is good because it keeps the audience on their toes 
trying to catch not only a moonless night but also a moonless night 
that is cloudless. This is a very interesting activity in New Zealand - 
also known as Aotearoa, which in translation means the country of 
the long white cloud! 

Globe at Night to the rescue
Globe at Night asks the citizen scientist to go outside and, using the 

maps provided (or a phone app if they prefer), count the number of 
stars they can see from their front lawn (or street or building). Then, 
record this directly on their website. The data gets online almost 
instantly so you know exactly how big your engagement is. 

The benefits of doing such exercise are numerous, but I will start with 
my favourite, which is empowering the audience. To do it, you have to 
know what these constellations are, where to find them and what they 
look like. It’s one thing to lay on your back in the planetarium and 
listen to a beautiful voice telling you where stars are and another to 
start looking for yourself. Many people confessed aha moments when 
they figured out by themselves which is which. 

Besides, the sky outside does look a bit different as the planetarium 
dome, no matter how big it is, the 
shapes on the real sky will be bigger. 

People come to the planetari-
um and learn to navigate the sky 
and then they go but only follow 
up if they are really passionate 
about stargazing. Of course these 
people are not the issue here as 
they would find follow up activi-
ties without being prompted. Most 
will buy a telescope, perhaps go 
into astrophotography. But what 
if you can’t afford to buy a tele-
scope? I also encountered people 
who were passionate about astron-
omy and joined a club but then life 
happened and later got back into 
it because of some social events or 
other people who reinforced it for 

them why they got into it in the first place.
So if they are really into astronomy or on the fence, a project that 

makes the difference will have a two way communication and will 
provide a platform for people to have a say. 

One of our issues at the planetarium, which in the last couple of years 
has tried to switch from the tourists model to engaging the commu-
nity, was how to create ongoing programmes for the Wellingtonians 
while using content that was tailored for the touristic market, while 
on a budget. The tourist comes and sees a movie, or a standard presen-
tation and who knows when they are returning, so it’s easy to keep the 
same content for longer as it’s new to the people from abroad anyway, 
while the community can only see ten planetarium movies and the 
same presentation so many times. 

One solution was to have talks with different subject matter experts 
and adult education courses. These were very successful but when they 
finished, the course attendants wanted to come back - and the majority 
of them did come back for all courses but again you can only have so 
many courses. While we had no capacity for new shows or programmes 
COVID-19 arrived and all of a sudden everyone was locked inside their 
houses. 

Another challenge arose with this, because how can you compete 
with the many online available resources and movies? But the one 
thing that people craved as they were contemplating the potato couch 

41 South         Haritina Mogoșanu
Space Place at Carter Observatory
40 Salamanca Road
Kelburn, Wellington 6012
New Zealand
HaritinaM@experiencewellington.org.nz

(Continues on page 81)
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LIP Service                       
Karrie Berglund
Digitalis Education Solutions, Inc.
Bremerton, Washington 98337 USA
karrie@digitaliseducation.com

LIPS in the time of COVID-19

Ordinarily I write about the upcoming Live Interactive Planetarium 
Symposium in my June column, since LIPS typically takes place in July 
or August. However, this is no ordinary year. As have so many other 
events, LIPS 2020 has been canceled due to the novel coronavirus. 

Regardless, we’ll have some online sessions on each of the three 
scheduled LIPS days (July 14–16). I will share information on LIPS 2020 
online sessions at the end of the column.

Since discussing LIPS 2020 plans would make for a very short 
column, I decided to instead write about COVID-19’s effect on plan-
etarium programming and the planetarium community in general. I 
encourage you to also review the results of IPS’s extensive COVID-19 
survey if you have not already. ESee page 44.)

As expected, nearly all domes around the world are closed as I write 
this, and there is a huge amount of uncertainty about the future. For 
me, that uncertainty is the hardest part, far harder than working from 
home or staying six feet away from others when I go to the grocery 
store.  

How long will it take for our audiences to feel comfortable sitting 
in an enclosed space full of other people? Will we have to seat people 
six feet apart when we first reopen? How long will our programs go on 
with little to no revenue due to closures or drastically reduced atten-
dance even after we reopen? 

On March 19, 2020, the Association of Children’s Museums (ACM) 
published a letter on its website:1

“COVID-19 has had a devastating effect on children’s museums and 
the broader museum field—including the staff who work in museums 
and deliver vital services to our communities. Every U.S. children’s 
museum has closed to the public. ACM, along with our colleagues 
at other national museum associations, estimate that nationwide, 
museums are losing at least $33 million (USD) a day due to closures 
resulting from COVID-19. “

How many museums, science centers, etc. will be forced to close 
permanently due to COVID-19 remains to be seen. $33,000,000 US per 
day is not sustainable long term.

There is some light out there
Despite all of the bad news, there has been some light. I have found 

it heartening to see the planetarium community reach out to and 
support each other. In this time of social isolation and sheltering in 
place, there are fewer options for interaction and community build-
ing, but people are creative and generous; we are helping each other 
through this.

One very bright spot has been the The Dome Dialogues Facebook 
page. Since its inception, Dome Dialogues has been a tremendous 
resource for communicating with other planetarians all over the 
world. With COVID-19’s social restrictions, it has become a support 
system for many of us, offering opportunities and excuses to meet 
online—whether for professional development or simply to chat.

Here are some notable events/resources recently announced on The 
Dome Dialogues:

1 Excerpted from: https://childrensmuseums.org/about/acm-in-the-news/309-
economic-stimulus 

 • Michael McConville’s e-conferences
 • Mark Webb’s e-hospitality suites
 • Katherine Hunt’s posts and webinars on distance learning
 • Multiple invitations to participate in and sometimes even help 

lead online planetarium programs. Presenters have includ-
ed (alphabetical by last name) Ken Brandt, Derek Demeter, Beau 
Hartweg, Patty Seaton, Ryan Wyatt, and many others.

 • The Astronomical Society of the Pacific’s Astronomy@Home 
storytime series information

If you are not already a member of The Dome Dialogues Facebook 
group, you can see what you’ve been missing. To become a member, 
log into your Facebook account, search for Dome Dialogues, and send 
a request to join. (Read more about The Dome Dialogues on page 48.)

Another bright spot for me has been seeing conferences experiment 
with online options. The American Astronomical Society’s (AAS) June 
1-3 all online meeting is an example of this; they have even organized 
a virtual exhibit hall in addition to plenary sessions and workshops. 
Although this column will be published after the AAS conference, I 

will include a link as resources will be posted to the AAS website after 
the meeting: aas.org/meetings/aas236 .

I also want to commend Shawn Laatsch, currently chief executive 
officer of Sky-Skan, for reaching out to the community of planetari-
um vendors to discuss ideas for supporting the market in general and 
each other during these trying times. We are all in uncharted water 
here, and I am certain there is a much greater chance for success if we 
combine our strengths and knowledge. Kudos to Shawn for getting the 
ball rolling on this important conversation.

It may not feel like it now, but eventually we will be looking back 
at this coronavirus situation and thinking of all we learned from it—
at least I hope we will learn from it. I now have a fuller appreciation of 
why “may you live in interesting times” is a curse.

Screenshot from the Astronomical Society of the Pacific’s 
Astronomy at Home webpage. Taken from: https://astrosociety.
org/education-outreach/astronomy-home/ 

Karrie Berglund is the director of education for Digitalis Education Solu-
tions, Inc. and leads the Vision 2020 initiative on professional develop-
ment. She is a former director of the Willard Smith Planetarium at Pacific 
Science Center in Seattle, Washington, USA.
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Look forward to LIPS virtual events
I do want to end on a high note. I mentioned near the beginning that 

there would be some online LIPS events during the three days of LIPS 
2020, July 14–16. If you are interested in participating or simply seeing 
what’s planned, the schedule will be posted to:

The LIPS Facebook page. This is a closed group. If you want to join, 
search for Live Interactive Planetarium Symposium and send a request 
to join.

The LIPS Google Group. If you want to join, ask me to email you an 
invitation by sending a message to: karrie@DigitalisEducation.com

The LIPS website: http://LIPSymposium.org  
And perhaps the best news: Our LIPS 2020 host, the Fiske Planetar-

ium at the University of Colorado Boulder, is planning to host LIPS 
2021, exact dates to be determined. I know that I was really looking 
forward to visiting the Fiske and the beautiful Boulder area in general; 
we had some amazing plans in place for LIPS 2020. Luckily those plans 
will be put into play next summer. Stay tuned for an update on LIPS 
2021 as things firm up.

And as always, please feel free to contact me directly: karrie@
DigitalisEducation.com. I hope to see you online and eventually 
in person!      I

Fiske Planetarium at the University of Colorado Boulder

Sample images of the American Astronomical Society’s virtual exhibit hall, from aas.org/meetings/aas236/exhibit-sponsor 

version of existence, was to have something to take them out of their 
houses even for a little bit. On purpose! So sending them to count stars 
instead of counting sheep was our version of action, which definitely 
accounts for a good night sleep as well as the entire exercise happens 
outside. 

This project has people looking after the sky
We called our project “Look after our night sky.” 
The project dovetailed with our campaign from last year called 

“Know your night sky” where we said we would love that everyone in 
Wellington (that is all its 200,000 souls for the urban area) could know 
at least one constellation - or even two. Even though the constellation 
in question is a national icon as it’s on our flag, there are many people 
who still don’t know how to find the Southern Cross (of course most 
of these are foreigners).  

The global crisis was an opportunity for us to demonstrate to our 
leaders that citizen science could be an effective way of engaging with 
the public, via the Planetarium, while working from home. It was good 
for the staff who did casual planetarium presentations too, who all of a 
sudden had less things to do because of the premises being closed down 
and we used some of their time to do a trial run for the project. We 
incorporated their feedback into the final product launch.

 For “Look after our night sky” we chose to start with the South-
ern Cross. Globe at Night has a few options on which constella-
tions to use depending on which hemisphere you are but for clarity 
we decided to do one at the time and start with the easiest one to 

“warm up”. We created a few web pages where we explained what 
the project does, what’s in it for people participating, and what is 
light pollution. The good thing about it is that Globe at Night wants 
as many observations as possible and we would like to continue this 
project for the year. Once the observations are done and the obser-
vatory will reopen we would like to organise meetups for people 
to discuss their results, we aim to bring in speakers to explain light 
pollution and use the planetarium to learn even more awesome 
constellations that will be featured later on this year and create a 
community of stargazers that have a purpose.      I

(41 South, continued from page 78)
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Keep the momentum when your dome is closed

Susan Button is a past president of IPS and has chaired the Portable Plane-
tarium Committee since 1988. She is a retired portable planetarium direc-
tor for the Onondaga Cortland Madison BOCES in Syracuse, New York, 
USA.

First let me say that I hope I hope you and your families are well and 
staying safe!

While you are struggling with closures, sheltering in place, and 
working from home, it is imperative to keep your planetarium 
program in the public eye. Some of the following comments were 
published recently in the IPS Communicator newsletter, but it never 
hurts to repeat oneself if the message is important and to expand on the 
message. I can think of some things to do and I hope you will contact 
me with more ideas; maybe you are already doing most of these things 
and more.

Of course, the first thing you need to do is provide your clients with 
updates and links for online activities and learning. You can also use 
this time to boost your own education by taking advantage of profes-
sional development opportunities online and to develop new content 
or activities. 

Now is the time to really look at what is available on the IPS website 
(www.ips-planetarium.org)—maybe what you need is already there.  
Look for free resources, professional development opportunities, ways 
to get support and get involved, and let us know specifically how we 
can help you. 

Do you need a letter of support, partners to work with, help with 
publicity,  or something else? The new Planetarian Network online 
hub is also an invaluable tool for connecting with your colleagues and 
finding resources and support. ipshub.mn.co/feed

You can also research what your community needs and how you can 
support the community. Mobilize your clients. Can they, or you, make 
masks or even clothing covers for their neighbors and local medical 
facilities? These protective materials will continue to be needed in 
abundance for many months. You can provide the sewing instructions 
for the medically-approved various levels of protection and post them 
on your website as well as on Facebook. 

If you are handy at sewing you can film the process and post it as 
a YouTube video. Make public service videos to help your communi-
ty know how to stay safe and keep others safe—it never hurts to hear 
it from a variety of sources! Look online for the information you want 
to provide. 

Be sure to advertise
Advertise what you are doing, and not just once! You can mention 

how you have used this time to become even more knowledgeable and 
relevant through online professional development experiences, new 
world-wide connections, partnerships, community services, and plans 
for the future: everything!

Research and advertise how you will be sanitizing your dome for 
every class and share your findings with me so I can pass the tech-
niques along. In the past, when I had a sick child in one of my classes, I 
would cover my equipment and then spray Lysol outside of the fan to 
blow the antiseptic into the dome. Is this adequate? What other steps 
can you take to assure that sickness of all kinds do not get into your 

dome? It is an advantage of our mini-domes to have a constant flow of 
fresh air to clear the space.

You can expand your services for the transition period in the future, 
when people will be nervous about entering your dome, by develop-
ing programs that compliment the dome but do not use it. You can 
also provide a program by using the projector (without the dome) in 
novel ways that I wrote about in the March 2020 Planetarian, and you 
can design other classroom and online activities that you can bring to 
schools. The advantage of mobile planetariums is that we can bring 
our projector to the clients! Now we can design new activities and 
bring them to the schools too.

Take some of your events online now and even after this crisis 
passes. I am sure you are experimenting and becoming better at 
presenting online through tools like Zoom, YouTube, and Facebook. 
You can continue doing this during the transition time before busi-
nesses reopen and even incorporate these events as an add-on to your 
business when you do open.

Please send me some other ideas and I will pass those along as they 
come to me!

Sky & Telescope magazine has compiled a list of online astronomy 
information and activities for kindergarten through 12th grade students:  
Go to skyandtelescope.org/homeschool-resources/?fbclid=IwAR2lad
FpgmNtmFSoscNwslZxEHbawX_lP5d9D8V4d3c1UPqEaohjv5HgVp0

The Dome Dialogues
If you do not mind using Facebook, you should search for The Dome 

Dialogues and join. There are so many interesting conversations going 
on, and you can also join in on some wonderful Zoom e-conferences. 
(Read more about The Dome Dialogues on page 48.)

For example, Ken Brandt posted “Help?! I was scheduled to do a plan-
etarium program for a local Girl Scout troop, with the intention of 
satisfying the requirements of a merit badge. Have any of you done 
some such, and more importantly, do you have any ideas for doing this 
virtually with Stellarium?” 

Some folks posted a couple of links with general guidelines for Space 
Science badge requirements: www.seti.org/girlscoutstars,  nightsky.
jpl.nasa.gov/docs/2019BadgeIntroNSN.pdf, https://filestore.scouting.
org/filestore/Merit_Badge_ReqandRes/Astronomy.pdf, and https://
www.slideshare.net/bhkemail/bsa-space-exploration-merit-badge-
requirement-2-53934983.

Andy Kreyche shared an excellent way to address this kind of 
request. He replied, “I have been doing a series of weekly presentations 
for Boy Scouts. I’ve seen their materials and it’s all pretty boilerplate 
and fact based. I’m intentionally not trying to cover every definition 
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(Continues on next page)

of each object that is part of their pamphlet, but encouraging them to 
get out there looking at the night sky and then follow their own inter-
ests.

“I’ve done some sky tours with Stellarium. Kind of clunky because 
it’s not what I’m used to, but the scout leader has been pleased. One 
presentation was a conversion of a planetarium show I do about 
the winter sky that takes them through the life cycle of stars: Orion 
Nebula>Pleiades>Hyades>Big Dipper Association>Main Sequence Stars 
and multiple stars in the Winter Circle>Crab Nebula and V838 Monoc-
erotis Light Echoes.

“I am trying to emphasize the aspect of time and history, of both the 
universe and our developing understanding of it. Tomorrow I’ll take 
them through the history of the planets, showing how both the defini-
tion and accepted number of them has changed throughout time and 
even in recent times. The scouts have their agenda and I have mine. 
I try to add historical context that better represents science/astrono-
my as a process with an interesting story rather than a list of facts or 
requirements.

“Who knows, I may just be confusing the heck out of them, but the 
feedback has been positive and I’ve tried to work in a couple of demon-
strations and other aspects to make it more interactive. One part of my 
first presentation was workshopping an idea I want to develop into a 
planetarium show. I showed them illustrations from a set of astron-
omy cigarette cards from 1928. Then I read the accompanying text, 
having them guess through chat whether or not the hundred year 
old “facts” were still true, partly true, false, or totally bonkers. I had the 
scout leader monitor the responses because I don’t multi-task particu-
larly well. That seemed to work the best for getting real time respons-
es from the scouts. Mostly, I’m just talking into the void for an hour, 
which is difficult for me. I realize just how much I rely on interaction 
and even non-verbal feedback.

“A set of limitations can be a good catalyst for creativity. Or at least 
that’s what I’m telling myself.

“Oh, and those 4 or 5 scout presentations I’m doing are for free as part 
of the local astronomy club. The scout leader is well connected within 
the larger Bay Area organization, so I’m hoping it leads to future busi-
ness. A constant hope that only sometimes materializes.”

Reimaging collaborations
During last year’s Great Lakes Planetarium Association conference 

break-out session for portables, April Whitt shared a story of her collab-
oration with a puppetry center. If you need to avoid using the dome, 

I am wondering if this could be done by projecting on the walls of the 
theater, like Loris Ramponi’s “Magic Walls.”  It would not be as immer-
sive as the dome, but still could be beautiful, fun, and educational! 

You could still teach how to find directions through the North Star 
and various constellations and you could even locate the planets. If 
you were using a digital projector, you could even zoom into a close-
up view of the planets to enhance the feeling of travelling.

April told me, “The Center for Puppetry Arts is located in downtown 
Atlanta, and houses a wonderful collection of Jim Henson’s Muppet 
material, as well as exhibits about puppets and puppetry around the 
world.

In September 2019, their theater wrote and performed a space-
themed show, during which the audience members followed a char-
acter through the solar system, receiving “postcards” from different 
planets, and learning about space.  (Like Fraggle Rock where Gobo’s 
Uncle Traveling Matt sent postcards.1)

“Fernbank Science Center worked with them to provide a STARLAB 
program on opening day. I set up our ‘classic’ STARLAB in the Puppetry 
Arts lobby, having been assured that it would fit. It barely squeezed in 
between the stairs and the ticket booth, but visitors enjoyed seeing the 
night sky stars before their trips through space. 

“The nicest part about partnering with other organizations is seeing 
how others educate visitors, trading services (the puppetry people 
offered to do a puppet-making workshop for one of Fernbank’s Snake 
Day activities), and meeting other professional storytellers.” You can 
contact April Whitt at april.whitt@mindspring.com.

STARLAB Program on Astronautics and Cosmic 
Exploration (SPACE)

I remember a wonderful experience with the use of “Magic Walls” 
on my trip to Italy in 2001. Perhaps you could be inspired by this use 
of the projector without the dome. The following information is taken 
from my column (with some minor edits) from Planetarian Vol. 31 
No.1, March 2002. 

We visited an elementary school and worked with two classes. This 
was an experimental program working with primary level students. 
The program was called the “STARLAB Program on Astronautics and 
Cosmic Exploration” (SP ACE). Before the activity, Loris had prepared a 
new homemade cylinder about common objects that could be found 
in a space shuttle and used in microgravity conditions. The students 
did research about space science and practiced the English words for 
the space shuttle objects (toothpaste, tooth brush, comb, spoon, etc.), 

the objects in the solar system, and the 
names of various constellations. The 
children also had prepared slides about 
imaginary alien worlds and alien skies 
and tape-recorded sounds that might 
come from their alien worlds.

 The teachers and parents prepared a 
room for the STARLAB “magic walls” 
SPACE program. They blackened the 
windows and created a tunnel into the 
room to use instead of the doorway. 

The students were very surprised and 
excited when they entered the “spaceship” and sat in chairs that were 
fitted with “seatbelts.” I played the part of the American astronaut 
and commander of the ship. I spoke in English, while Loris translat-
ed, and as we lifted off in our space shuttle we looked around to see 
objects floating about our living quarters! As I pointed to each object 
and asked “What is this?” Students told me both the English and Italian 

1 Fraggle Rock is Muppet-performed television series developed by Jim Henson 
from the 1980s. See https://en.wikipedia.org/wiki/Fraggle_Rock.

This is a photo of the dome squeezed into the Center for Puppetry Arts 
lobby. Photo courtesy April Whitt.
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name (they had practiced). We then imagined a trip through the solar 
system, using the STARLAB Solar System cylinder. 

On the return trip we visited the student-created alien worlds that 
were projected from the top of a STARLAB transparent cylinder. We 
examined the student-prepared slides (satellite pictures of the surface 

of their planet) while listening to 
sounds coming from their planet  
from the student-made tapes. 

When we returned safely to 
Earth, we enjoyed looking at the 
dark night sky. After exploring the 
beautiful stars, we imagined the 
figures of Greek constellations, 
then named them (in English and 
Italian) as we viewed the Greek 
constellation cylinder. We had 
a wonderful time together. The 
students had worked very hard to 
learn the English words and some 
were even able to speak to me a 
little about other things and how 
much fun they had. The students 
were 7 to 9 year olds.

This lesson and all of the 
wonderful pre and post activities were presented in a workshop at the 
2002 IPS Conference in Wichita and can be found in the proceedings 
for that conference on pages 181-184. Just go to www.ips-planetarium.
org/page/proceedings and click on the 2002 Conference Proceedings. 
Contact: Loris Ramponi (megrez58@gmail.com) 

History of mobile planetariums
I am currently collecting materials related to the history of porta-

ble planetariums. I have received some good information from three 
vendors and I am looking for more. I will publish my findings on the 
Committee webpage on the IPS website. Thank you for any help you 
can provide.

Thank you and please continue to stay safe in these distressing 
times. Try not to project your fears too far into the future and keep 
planning and expanding your options. Those businesses that can 
pivot quickly and well are the ones that will survive!   I

Top: Images from one of the alien worlds invented by children, Daniele, 
age 8.  Bottom: Kevan, age 8, imagined figures of some constellations. 
Images courtesy Loris Ramponi.

“The ultimate aim for our educational arm would be publication of 
research- and education-based papers and research grounded in full-
dome and immersive work,” Neafus said. “It’s an area ripe for further 
research, particularly as our members and associates come back online 
and the market for fulldome and immersive content returns.”

As for the move to a membership-based organization, IMERSA has 
always had a charge for various membership levels. These fees usually 
included sponsorship levels as well as discounts for individuals to 
attend the Summits. The Executive Board (with input from the Advi-
sory Council) is now revisiting it with an eye toward making member-
ship affordable and valuable (with the inclusion of perks) to those who 
have attended the Summits over the past decade as well as potential 
new members. 

“Our eventual goal is to have future membership fees cover the costs 
of publication of our proposed research journal, and boost our online 
presence so that we can offer access to exclusive summit videos and 
papers aimed at educating fulldome and immersive professionals,” said 
executive board member Carolyn Collins Petersen. “We have resources 
for colleagues at every level of professional development, and making 
them available to members is a valuable perk.” 

Given the uncertainty in our immersive and fulldome communi-

ties, it’s likely that new membership structures will be introduced in 
2021, giving us all time to weather the current viral “storm”. 

While 2020 is a momentous year for many reasons (good and bad), 
we hope that the changes we are planning for IMERSA will continue its 
presence in our members’ lives as a good and useful thing. Watch the 
IMERSA.org website for more details as we implement the next phase 
of growth in IMERSA’s history. 

This column is a joint effort of the IMERSA Board, coordinated 
by Carolyn Collins Petersen. Special thanks to Dan Neafus, Michael 
Daut, Ryan Wyatt, and the IMERSA Advisory Council for their input 
and hard work guiding the organization forward.    I

(IMERSA, continued from page 58)

As long as we are a single-planet species, we are vulnera-
ble to extinction by a planetwide catastrophe, natural or self-
induced. Once we become a multiplanet species, our chances 

to live long and prosper will take a huge leap skyward.

David Grinspoon, Slate, January 7, 2004
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Book Reviews                      

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

Chandra’s discoveries, remembering lost constellations

April Whitt is an astronomy instructor at Fernbank Science Center in 
Atlanta, Georgia, USA. She shares that she is so old that she has flown on 
both the Kuiper Airborne Observatory (KAO) in 1995 and the Stratospher-
ic Observatory for Infrared Astronomy (SOFIA) in 2015.

Light from the Void: Twenty Years of Discovery 
with NASA’s Chandra X-Ray Observatory
Kimberly Arcand, Grant Tremblay, Megan Watzke, Martin C. Weiss-
kopf, and Belinda J. Wilkes, Washington, D.C.: Smithsonian Books, 2019 
Reviewed by Francine Jackson, Ladd Observatory, Rhode Island, USA. 

One of the more wonderful aspects of astronomy is the beauty of 
the universe. Breathtaking details reveal the mysteries of what can, and 
often can’t, be seen. Such is the case with this incredible collection of 
images from the “workhorse” X-ray observatory, Chandra. 

An X-ray telescope of such proportions was proposed decades earlier, 
and although this isn’t the first of its kind launched into space, Chandra 
has shown itself as an excellent complement to the telescopes of other 
wavelengths: the Hubble Space Tele-
scope, the Compton Gamma-Ray 
Observatory, and the Spitzer Space 
Telescope, for infrared.

Launched from Space Shuttle 
Columbia on July 23, 1999, Chandra, in 
its unique orbit that takes it partially 
to the moon, has been sending a pleth-
ora of computer language that trans-
lates into incredible information, from 
the birth and death of stars, to north-
ern and southern lights on Jupiter.

 Many of us don’t normally think of 
what is over our heads in anything but 
the visible, yet there is so much more that we must take 
into account, and Light from the Void certainly reminds us 
to think of the sky in another way. The authors, in addi-
tion to introducing the reader to the history of this instru-
ment, have shown some of the awesome images that have 
been downloaded from it. 

Some of them have also been layered with information 
from the other telescopes, but they all show the majesty of 
the X-ray universe. Although some of the images in Light 
from the Void are familiar to us, such as the Rosette, M42, 
and the beautiful galaxy M51, many of them are objects 
that don’t readily come to mind but are just as incredi-
ble in this wavelength. Each image is described, and given its size and 
distance from Earth, including recognizable objects from the Large 
Magellanic Cloud and clusters of galaxies described in beautiful detail. 

The authors, who all are intimately involved in the workings of 
Chandra, have introduced the reader to a craft that has very quietly 

been doing its work and showing such detail for 20 years, reminding 
us that the universe is much more than what the eye can see. Chandra 
has been performing for two decades; it is believed it can continue its 
mission for at least another decade, if not longer. 

Many will probably just enjoy the vivid details of the images and 
keep it as a beautiful coffee table book. Whether the reader is interest-
ed in just looking at the “pictures” (a perfectly good reason to have this 
book in your library) or actually wants to become familiar with the 
history of Chandra, this book is an incredible experience.

The Lost Constellations: A History of Obsolete, 
Extinct, or Forgotten Star Lore

John C. Barentine, Chichester, UK: Springer/Praxis Publishing, 2016
Reviewed by Francine Jackson

The sky is divided into 88 constellations, which we pretty much 
take for granted. But has that always been the case? 

Apparently not, as very well described by John Barentine, in his 
expose of star patterns that we’re sure many of you have never heard 
of. He introduces us to constellations that were popular at certain 
times in the course of history, normally to honor people or events 
of the day. 

A perfect example is the Montgolfiere Balloon, in honor of the 
first successful hot air balloon, which soared through 
the air accompanied by a duck, a sheep, and a rooster. 

Or, Father Hell’s (yes, Hell),  way to commemorate 
Herschel’s discovery of Uranus by placing both a 
telescope major and minor (which included a finder 
scope), squeezing Hershelii Minor directly under-
neath Taurus’s face. He also added a harp, in honor of 
King George, Herschel’s benefactor. 

Looking for animals? The sky is already crowded 
with them, so it seemed logical to add more. We 
already have several dogs and cats, but the felines are 
all feral. So, it seemed right to add Felis, the cute kitten 
crouching between Hydra and Antlia. Also, another 
bull, a few more birds, even Cerberus, the guardian of 
the underworld, spent time in the heavens. 

All in all, the author introduces us to over two 
dozen constellations that are now a part of celestial history. He shows 
the reader several views of the patterns in their temporary places; in 
addition, he gives us a meticulous description of who or what the 
picture represents, the history of, and the reason for the constellation 
being created. 

In addition, he talks of the reason the images “disappeared” from our 
view. The Lost Constellations is an incredible work. By the time the reader 
finishes the book (or just reads about a constellation or two), the sky will 
become a new source of fascinating pictures. In addition to the 88 now 
written in stone, look up, and try to determine how dozens of extras 
could have fit in with our now-familiar sky.    I
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A Different Point of View                  
Ron Walker
The Star Barn Planetarium
P.O. Box 161
Cave Creek, Arizona 85327-0161
thestarbarn@gmail.com

The music of leftover brats

Ah, Bach. No, wait. It’s ah, brat. There were a few left over since 
the  Amateur Home Planetarium Conference had to be canceled 
because of the coronavirus. (That does sound better then saying no one 
showed up, doesn’t it.) 

Keith’s captured quips, chapter eleven
When a scary alien was shown in Search for Life in the Universe: “That 

looks like my grandmother!”
“I felt like I was in space. I still haven’t come back to earth yet.”
“I wish I had a star projector”
“I didn’t get to go to the planetarium but I was having a good time 

in Calaforna.”
“Thank you for having us come. I’m sure it was fun.”

Ten years ago 
March 2010: Perhaps I should skip this one, but hey. This is A Differ-

ent Point of View, after all. Harold A. Geller and Wendy Michelle Frazier 
co-penned ”Assessing Planetarium Programs for Content and Pedago-
gy.” Pedagogy…now that is a word I haven’t heard in a long, long time. 
I should have kept up with my daily “increase your word power” but I 
let my magazine subscription expire. 

The report states “The relevancy of the planetarium and its programs 
to the educational goals of the country.” I must admit that even with 
my Black’s Law Dictionary by my side, I really could not understand 
much of what the next few pages divulged. So let me just quote their 
conclusion.

“We conclude that formal planetarium assessments, similar to 
formal museum assessments, are necessary to justify the position of 
a planetarium and its programs within the formal science education 
community and the informal science education community. Only 
by addressing assessment issues, including the upgrade requirements 
of the planetarium facility itself, and by more closely aligning the 
planetarium to the particular educational science standards of learn-
ing and modern research-based pedagogy, can planetariums and their 
programs continue to be a valuable asset to formal and informal educa-
tors, as well as the public at large, within the confines of a cost-effective 
educational or public outreach system.”

There, everything is crystal clear now.
Now here is something that I can understand! Leslie M. Gaston 

discusses “Methods For Sharing Audio Among Planetariums,” which 
I find most useful. While theaters can be set up for a “THX” balance, 
I don’t think there are two planetarium domes that are acoustically 
identical. The mix for balance should be different for each one. The 
best way to do this is make available individual tracks for a standard 5.1 
soundtrack. That way the EQ and volume can be set under the individ-
uals own dome. And please, standard .wav files please.

Getting people to recognize and remember the names of the constel-
lations is explored by Dr. Jean Creighton and Dr. Sandra Toro Martell 
in their article “Constellations for all: Studying identification tech-
niques.” Surprisingly, they found that finding constellations was one 
of the hardest things their viewers found. Perhaps this because very 
few constellations look like what they are.

Personally I have found that outline projectors are a must, and then I 
involve the audience into naming the groups of stars themselves. I start 
out with the little bear looking more like a big rat (rats around my neck 
of the woods like to build their nests by eating wires under the hoods 
of cars). Then on to the big “W,” or Walker constellation (it is my plan-
etarium, after all), then over to Orion, which is now “the pool table.” 
There is a red ball in the upper left hand corner and a blue ball in the 
lower right and the cue stick is ready to do a combination off of the 
three balls in the center. 

Twenty-five years ago
June 1995: Sharon K. Parker starts us off with, “Lessons from Museum 

and Leisure Research.” I had a bit of a hard time comparing a trip to 
Disneyland to a trip to a planetarium, at least on an educational level, 
and I rather doubt that Disneyland was designed to educate people, but 
more (as the author points out) “people go to Disneyland to have fun 
and learning is certainly secondary to having a good time.” Not much 
learning on a roller coaster ride other then about centrifugal force, but 
then I doubt many would even read a plaque about that aspect either 
before or after the ride. I take that back: waiting in the line for the ride, 
I would be happy to have anything to read.

Forty-five years ago
June 1975: David Hoffman penned an article titled “Shake, Rattle, and 

Roll” in which he tries to prove the Earth, in indeed, is moving. This is a bit 
more difficult then most might think and well worth the read.

R. Lynn Bondurant Jr. presents chapter four of Principles Of Plane-
tarium Operation, “The Graded School Program, part 1,” which starts 
with the premise “Being one of the most exciting places in the school 
system, the school planetarium is here to stay.” The article goes on to 
describe the interaction required between the operator and the class-
room teachers in developing a curriculum useful to students at their 
various levels of study. 

This discussion continues with H. Rich Calvird’s perspective on “The 
El Paso Plan For Building Meaningful Planetarium Experiences” and 
concludes with Lee Bonneau’s contribution, “Considerations For The 
Development Of The School Program.”

A bit of fun follows with David F. Hurd’s “The Flyable Saucer Projec-
tor” which starts with “It’s my turn...to fly the saucer! You had your 
turn and you crashed it into the Zeiss!” I’m sure most of you wouldn’t 
have the time to build this most interesting projector, but it is well 
worth the read and perhaps a little tinkering. Or, if stay at home lingers, 
maybe you do have the time.

Jeanne Bishop asks the question “What difference does music make 
in a planetarium program?” Again these flashbacks to the past provide 
us all with a lot of useful information that saves us the time by not 
reinventing the same wheel over and over again. 

Since we have a bit of extra time (and if the virus still has us closed), it 
is worth going back and rereading these very useful back issues. There 
are more “food for thought” points that deserve to be read. If reading 
the online archives isn’t your thing, you’ll be glad to know they are 
available as a CD set.       I
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“You all are our heroes 
for on line home teaching. 
Are we having fun? Did we 
train for this? You bet - we 
are going to be awesome 
and our students are not 

going to miss out on 
learning.”

“You underestimate how 
awesome what you’re doing is...  

It's made me feel like I can still give 
something to our audience even 
under these extreme conditions.  

That means a lot. I've said it before 
and I'll say it again - Spitz is the best 

at taking care of its customers.”

 “None of us wants our audiences 
to forget us, and it's fantastic to 
be able to offer shows.  My boss 

will think I'm brilliant!”

 “You are allowing me to give 
our students something.” 

Leslie Barnhill, Mesquite ISD

Laura Megeath, Lourdes University

Donna Pierce, Highland Park HS

Dr. Kelly Herbst, Virginia Living Museum
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Tributes                                                                                        

Matthew N. Stein
August 13, 1956–August 5, 2019

Matthew N. Stein, 63, of Brookline, Massa-
chusetts, passed away on Monday, August 5, 
2019. 

He is survived by his mother, Bluma (Glick-
stein) Stein, a brother and a sister. His father, 
Miklos Stein, a survivor of the holocaust, 
preceded him in death.

A tribute 
How many of us have been inspired by 

someone who seems larger than life, almost 
a superhero of sorts, and who made anything 
seem possible? I remember visiting the plane-
tarium at the Boston Museum of Science as a 
kid on school field trips and later with family 
or friends. One particular man would step 
into the console, turn on the microphone and 
like the ringmaster in a circus (but in a serious 
way) he would bellow “Ladies and Gentle-
men Boys and Girls! Welcome to the Charles 
Hayden Planetarium!” I would get chills every 
time I heard that voice. 

The lights dimmed and the stars appeared 
and that man guided us on a journey of 
discovery to learn all about constellations 
so we could find them on our own at home. 
I never forgot that voice and years later, I 
would work with him, presenting shows 
myself in that same planetarium. His name 
was Matthew Stein.

Matt had told me years ago that he began 
his career at the Museum of Science as a 
volunteer at age 13, helping at the Informa-
tion Desk. By the 1970’s he had joined the 
planetarium staff as a planetarium presenter. 
He also organized a Saturday morning astron-
omy and aeronautics club for kids called 
“Junior Astronauts.” 

In 1982, Matt and the club members simu-
lated an Apollo mission in the museum, 
complete with Apollo capsule and lunar 

module, while all wearing simulated astronaut 
suits. One of club members was so inspired 
by Matt that he combined new interests in 
science and the military and became an army 
doctor. Another went on to study engineering 
and came back to work in the planetarium for 
a time. But I think there are countless people 
who were inspired to learn more and become 
life-long astronomy enthusiasts.

Each year the Museum of Science hosted 
a member’s Halloween party. And each year 
Matt organized all the costumed children 
into a parade formation and enthusiastically 
led that parade up and down the exhibit halls 
while dressed in a police uniform. 

In addition to his planetarium duties, Matt 
also became the Theater Operations manager 
for the Omni Theater in the late 1980’s. Fortu-
nately, the planetarium and Omni Theater 
share a lobby, so the commute was quick. 

You’d think that Matt must have been 
pretty tired with all of his museum activities, 
but he had another job. On his time off, Matt 
was a member of the Brookline Massachusetts 
Auxiliary Police. He assisted the community 
and citizens in need, always with a smile and 
always with a lending hand. 

Another planetarium presenter served on 
the Brookline Auxiliary Police and shared a 
story with me. She recalled that Matt was on 
duty one evening and announced over the 
car radio “the body has been removed from 
the middle of the street.” This caused a dash of 
other auxiliary police to immediately drive to 
the scene to assist. Much to everyone’s relief, 
“the body” was that of a squirrel. 

Always enthused, always serious, always 
larger than life, Matt Stein was one of those 
people who grabbed your attention. He was 
kind, polite, charismatic and definitely a char-
acter (in a very good way). He inspired chil-
dren and adults and made the impossible 
seem possible. We should all be lucky enough 
to have someone like Matt come into our 
lives to remind us of the gift we have in inspir-
ing others to reach for the stars and want to 
learn more.    I

Noreen Grice

Larry Krozel
February 19, 2020

Lawrence M. Krozel II, 55, passed away Febru-
ary 19, 2020, at his home in Groton, Connecti-
cut. He was born in Hartford, Connecticut, the 
youngest son of the late Lawrence M. Krozel I 
and Vincentina (Mazzotta) Krozel.

A graduate of Xavier High School in 
Middletown, Larry went on to obtain his 
undergraduate degree from Franklin Pierce 
University and a master’s degree in archeo-
astronomy from The College of William & 
Mary.  He worked as a planetarium educa-
tor at both the Museum of Science in Boston, 
Massachusetts and most recently at the 
Treworgy Planetarium at Mystic Seaport 
Museum, Mystic, Connecticut. Larry’s plan-
etarium shows charmed guests of all ages 
with his inspiring blend of humor, energy, 
knowledge, and passion for astronomy.

Larry is survived by a brother and a sister, 
along with two aunts. Donations in memory 
of Larry may be sent to the American Associa-
tion of Variable Star Observers at AAVSO.org.  I 

Lawrence M. Krozel II

Matthew N. Stein

Many years ago the great British explorer George Mallory, who was to die on 
Mount Everest, was asked why did he want to climb it. He said “Because it is there.” 

Well, space is there, and we’re going to climb it, and the moon and the planets 
are there, and new hopes for knowledge and peace are there.” – John F. Kennedy
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Planetarians’ Calendar of Events 
Compiled by Loris Ramponi - osservatorio@serafinozani.it

Oleg Vasilievich Verkhodanov
March 17, 1965-April 4, 2020

Radio astronomer Oleg Vasilievich Verkho-
danov died of a heart attack on April 5, 2020, 
at the age of 56. He was a doctor of physics and 
mathematics, leading researcher of the Special 
Astrophysical Observatory of the Russian 
Academy of Sciences, and the head of the 
group for study of galaxies and cosmology.

Born on March 17, 1965 in the city of 
Novgorod (now Veliky Novgorod), he studied 
at the Leningrad State University (now St. 
Petersburg State University) from 1982-1987, 
after which he worked at the Special Astro-
physical Observatory of the Academy of 
Sciences. From 1989-1993 he studied at the part-
time doctoral program of SAO RAS under the 
supervision of Yu.N. Parijsky, the member of 
the Academy of Sciences, and passed his PhD 
defense in 1993 on “Methods of investigation 
of radio sources in the near-zenith mode of 
RATAN-600.”

In 2002-2004, he held the position of a visit-
ing scientist at the Theoretical Astrophysics 
Center in Copenhagen, Denmark, and in 2005, he defended his doctor-
al thesis “Methods and results of observational radio cosmology.” Oleg 
was an active member of the International Astronomical Union.

Oleg V. Verkhodanov was a brilliant scientist and a wonderful 
educator. He systematically gave lectures for students and schoolchil-
dren, organized scientific schools and conferences, supervised gradu-
ate students, and helped them start an independent scientific activity. 
He was the main organizer of astrophysical schools and olympiads of 
school students organized by SAO RAS, including the first astrophysi-
cal school “Traectoria” of the Traectoria Foundation (2016-2019). 

Oleg independently and in collaboration with his colleagues has 
published more than 200 scientific papers in up-to-date research areas 
of observation radio astronomy and cosmology. He was the author and 
scientific editor of several books, a number of scientific and popular 
science papers on the general problems of radio astronomy, research 
on radio galaxies and CMB. In recent years, Oleg gave more than 50 
public lectures annually, including in planetariums, and participated 
in discussions on relevant issues of modern astronomy.

In collaboration with Yu.N. Parijsky, member of the Academy of 
Sciences, Dr. Verkhadanov published the monograph “Radio galaxies 
and cosmology” (2009). It was mainly devoted to the observational 
data interpretation including the results of many years of research on 
radio galaxies within the “Big Trio Project” carried out jointly with the 
RATAN-600 radio telescope, the 6-m BTA telescope of SAO RAS, and 
the VLA NRAO radio interferometer (USA). An important result of this 
review is the discovery of one of the most distant radio galaxies in the 
universe, RCJ0311+0507, at the redshift of z=4.514 containing a super-
massive black hole in the nucleus.

Oleg V. Verkhodanov developed the software package to analyze 
the surveys and discrete radio sources observational data at the 
RATAN-600, explored the possibilities of this telescope as a co-phased 
array, developed phase analysis algorithms and the GLESP software 
(co-authored) based on his new sky-pixelization method for high-
precision studies of CMB radiation on the whole sphere. 

Together with his colleagues, he discovered the non-Gaussianity of 
the first experimental CMB map which was subsequently confirmed 
by other authors, and proved that it is due to the Galaxy radio emis-
sion contribution, estimated the ages of distant radio galaxies, showed 

their agreement with the standard cosmologi-
cal LCDM model. Oleg V. Verkhodanov studied 
the contribution of radio galaxies of different 
populations to the cosmic microwave back-
ground, created new catalogs of radio sources, 
proposed a method for estimating the average 
continuum radio spectra for quasars in differ-
ent cosmological epochs to identify their possi-
ble distortion due to the number of mergers 
and “ignition” of radio sources, and their own 
evolution.

Oleg’s contribution to radio astronomy 
research is invaluable. He was an observer, 
theorist, mathematician, programmer, and 
teacher. Under his direct supervision, the CATS 
astrophysical catalog support system has been 
created and developed; it is actively used by 
the world astronomical community. Using the 
developed instruments, he conducted cross-
identification of hundreds of thousands of 
sources in various wavelength ranges.

The works of Oleg V. Verkhodanov have 
been repeatedly awarded. He was a laureate of 
the “Outstanding Scientists. Ph.D. and Doctors 

of Sciences of the Russian Academy of Sciences” (2008-2009) program 
of the Support of Domestic Science Foundation, laureate of the Dmitry 
Zimin Dynasty Foundation Prize (2010-2012) within the support 
program for young physicists-Doctors of science, winner of the “Best 
reviews and articles published in Uspekhi Fizicheskikh Nauk (Physics–
Uspekhi) (UFN) journal in 2016” competition with his paper “Cosmo-
logical Results of the Planck Space Mission. Comparison with WMAP 
and BICEP2 Experimental Data.”

Oleg V. Verkhodanov was a productive scientist in the field of 
analysis and modeling of experimental data of the CMB and radio 
cosmology measurements. The whole astronomical community 
will remember Oleg as a deep researcher who has done exceptional-
ly much for the Russian radio astronomy, and whose works will be 
included in the golden fund of the world astrophysics. Once Oleg 
said: “All people in childhood look at the starry sky and admire, but 
not all remain. I remained.” And this is indeed true—he stays and 
will remain in our hearts forever.     I

Russian Academy of Sciences

Tributes                                                                                        

Oleg Vasilievich Verkhodanov

Because of the coronavirus pandemic, virtu-
ally every event that would normally appear 
in the quarterly Calendar of Events has been 
postponed or cancelled and thus the decision 
was made not to attempt a printed calendar for 
this issue.

The most up-to-date information also is 
available online in the IPS Calendar of Events 
at www.ips-planetarium.org.

For his mask photo, Calendar Editor Loris 
Ramponi selected the front page of his daily 
newspaper Giornale di Brescia for 27 March that remembers one of 
the most critical moments in the city. The headline reads “Brescia, the 
endless massacre, The victims are over a thousand.” The Lombardy 
region of Italy was particularly hard hit by the disease.   I
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Musings from isolation

Greetings, isolated fellow planetarians. Maybe by the time this 
gets to you, we’ll have left our dwellings, re-entered our domes, 
and be sharing the wonders of the universe with properly-
distanced audiences. I miss them.

Robin Byrne shares a typo from one of her students: “Neutron 
stars have more gravy than Earth.” Bring on the mashed potatoes.

During an eConference about the importance of diversity with 
the Great Lakes Planetarium Association council, President Geoff 
Holt compared the planetarium community to an automobile. If 
we were all tires, the car wouldn’t work. Which prompted Dayna 
Thompson to ask what part of a car each of us would be, and why 
we chose it. She would be the steering column: “Because of the 
obvious!”

Mary Holt wanted to be the radio, to make sure no one goes 
crazy from having to drive without something to listen to, like 
she would.

Rachel Williamson would be the spark plug, to ignite a passion 
for astronomy and science for others.

Shannon Schmoll is the seatbelt, “because I want to make sure 
everyone is taken care of and safe.”

Michael McConville “might be the steering wheel—either I like 
helping guide where things go or I’m really hands-on.”

Mike Smail chose the cigarette lighter adapter. He’s an occasion-
al enabler, but also a provider of needed charges.

Dário Fonseca: “I don’t identify with a single one, but more 
often than not I’m the shock absorber, trying to make everything 
run smoothly.” 

Julieta Cristina Aguilera Rodríguez is the window. Being trans-
parent empowers the person looking to see the context, even at 
high speeds and various weather conditions.

Patty Seaton—she’s the loud horn.
Guilherme Frederico Marranghello: “In my point of view, the 

EDI (equity, diversity and Inclusion) commitment for IPS is the 
road. If we choose diversity, we have four, five, or ten different 
roads to get to our destiny. If not, we have only one road and it 
is dangerous. If we have equity, we don’t have only one highway 
and four small roads, we have five highways. Finally, if we have 
inclusion, we all can drive along any highway we want. And we’ll 
have off-road tracks, bike trails ,or whatever you prefer.”

On Facebook, Andy Kreche added: “I’d like to join this road trip and 
say: the odometer. It shows you how far you’ve come up until the 
present moment. But it is indicative of both a past and a future. History 
can inspire us to do great things and build upon the marvelous advanc-
es of others: standing on the shoulders of giants. 

“But it can also motivate us to improve. Science expects, accepts, and 
learns from its mistakes. And unless you’re parked, the odometer only 
goes in one direction. Ever forward. 

“When I was a kid it was a big deal if a car reached 100,000 miles 
and when that happened, the car “turned over” and went back to zero 
because the highest number it could register was 99,999.9 miles. 

“I remember when our 1999 VW Passat made it past the Moon 
(239,000)! The upper limit of how far we can go has been raised. Let’s 
take advantage and go there. Together we’ll set our next destination in 

the GPS, and I brought along a few paper maps, just in case.”
Carole Holmberg: “When I was taking German in high school, we 

learned the German word for carburetor. Forty years later, I still have 
no idea what a carburetor does, but I’m guessing a car won’t run well 
without one. I think that’s like me—no one seems to know what it is 
that I do, but I help make things run smoothly.”

Geoff finishes with “I don’t know what part of the car I am, but I 
know one part that I’d like to be—the door handle. There are so many 
possibilities ahead on Guilherme’s highways; so many lessons to be 
learned from the past on Andy’s odometer; and all of the amazing, 
beautiful people making up all of the parts of the car. 

“But in order to go anywhere, we need to be able to get in. I’d like to 
be the door handle, with no locks, that would enable everyone to join 
us, be a part of us, and contribute to where we go, what we can accom-
plish, and what we can become—together.”    I

Xkcd can always be relied on to offer a view of the current situation. (xkcd.
com/2287/): it reminds us that we’re not trapped in here with the coronavirus. 
It’s trapped in here with us.
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