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NE E. BISHOP
I write as I fly home experiencing a great feeling
following the Seventh Biennial IPS Conference. I am
privileged to have had the opportunity to serve as IPS
President at the historic conference in Monterrey Mexico.
About 150 participants representing 11 countries attended
the July 2-5 conference, hosted
Centro Cultural Alfa.
Director Guillermo Schmidhuber and his staff made all
IPS participants feel very special indeed. Alejandro
man, President of the Board of Directors, welcomed us
with information about the royal people, the Regiomontanes, that lived within the
Mountains (of
the Sierra Madre) that ring Monterrey, the same name
applied to a very early observatory in Germany. IPS
delegates were also received as royal people during this
historic week. The schedule was very efficient, facilitating fine professional presentations while providing
plenty of opportunities for informal
exchange
and relaxation.
The Association of Mexican Planetariums
whose President is Dr. Fernando Oviedo
assisted
Centro Cultural Alfa in conference preparations. Particularly, AMPAC
the
very attractive prong with the tradition
at the
AMPAC made
tation at the conference to
everyone with activities of their group and the nature of the individual
Mexican
Dr. Gabriel
IPS Representative from
worked closely with Alfa staff throughout the conference, seeing that buses moved like clockwork and assisting in other ways.
There are others who contributed much to the success of the conference. John Pogue, IPS Representative
from SWAp, received requests for papers and handled all
correspondence related to papers. He also notified affiliate news media of conference details. And indefatigable
IPS Treasurer Walt Tenschert worked with Alfa to mail
conference information and accept registrations. Institutions which provided financial support for the conference
were Centro Cultural Alfa, Spitz Space Systems, Carl Zeiss
(Oberkochen), IMAX Systems, Laser Media, Lone Star
Lasers, Goto Optical, and Evans and Sutherland. We are
grateful for their support.

It is a fine tribute to the International Planetarium
Society that Monterrey received us as they did. The
Ancira Hotel prepared an enormous welcoming banner,
which Guillermo presented to IPS in the closing ceremony.
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on how a
will be aired for the first time
The first IPS Armand
sented
invited
ful introduction to

tural innovations
a number
cational ideas. Roberto Ortiz of
in the
of the
was
day. Roberto and his technical staff set up and presented the
Comet program of the Science Museum
of Virginia.
While
busied themselves with these
things, special tours and programs were provided by Alfa
for spouses and children. The Cultural Center inself, with
its many tiers (floors) of cultural and scientific
was an inViting
for all members of the family.
After the conference, many accompanied Dr. Ed
and Alfa archeologist Fernando Gonzalez on a three-day
trip to Mayaland. Others will need to report on that event,
as I was unable to go.
The yearly IPS Council meeting was held at Alfa on
July 1. A number of items were announced and discussed. Currently there are about 450 IPS members.
The Planetarian continues to be on schedule, with more
Continued on page 32

WHY WE CREATED UNIVERSE THE WAY WE

I

Charles D. Smith, Ph.D.
UN/VERSE Planetarium/Space Theater
Science Museum of Virginia
Richmond, Virginia
In April, 1983, the UNIVERSE Planetarium/Space
Theater opened in Richmond, Virginia. In the first year
of operation hundreds of planetarium, museum, and
education professionals from the United States and over
a dozen other countries were among the 300,000 visitors
to see UNIVERSE programs. I have been asked a lot of
questions about UNIVERSE in the past year, but most fall
in the categories of why it was built the way it was, and
how we like it after a year or so of experience.

I made to the Reuben Fleet Space Theater in San
in early 1974. The idea of a tilted-dome theater which
allowed an unobstructed
concentration of visual
and the
effects while still retaining al
freedom to create or delete horizons as
to the
program, seemed to be a concept whose time had come.
ums, which
The arguments against tilted dome
I have heard for a decade, never were
I feel
of tilted-dome
ums can
the so-called
be solved with a little creativity, while the additional flexibility and visual
more than offset any drawbacks.
and
The planetarium can also be used in other
of educational
in fact we show Omnimax films on a
subjects from space to the sea in the same chamber. This
the
additional use of the theater
programs and
a
real ization of an overall obpromote
of the Science Museum of
education in all areas of science.

UNIVERSE is a $6.5 million addition to the Science
Museum of Virginia. In its 32,000 square feet are included
exhibit areas, staff offices, and support areas as well as
the theater, which seats 280 people under its 76-foot
tilted Astrotec dome. The primary equipment includes
Digistar, the world's first computer-graphics planetarium
projector developed
Evans and Sutherland; a 108speaker Omniphonic sound system from Commercial Electronics; an MC-l0 multimedia control and automation
system built by R.A. Gray; and a 70-mm Omnimax movie
projector from IMAX Systems. A more complete description of the physical facility and equipment may be found
in an upcoming fall, 1984, issue of Sky and Telescope.

The decision to build a tilted-dome theater
planetarium programs and Omnimax films was made. The
details and execution of the
took a little
The
equipment decisions are of great
so I will outline them in some detail.
The initial concept for a planetarium in Richmond
began to take shape after a visit whic;:h Science Museum
was easy, since it is the only film
ting a high quality image on a dome 76 feet in diameter.
Director Paul Knappenberger, three Museum trustees, and
The dome itself was sized for
Producer Ken Wilson at the controls of Oigistar system.
and

The ease of prosound in this way
rather than by elaborate
(from one tape channel to
another) for cnC>ClI/,,,r' Cl':Clonrr,onTC
has allowed us to create many
sound "events" in our programs.
The automation system was selected with great difficulty from
several excellent choices, but I
felt it offered the best combination of reliability, flexibility,
and capacity including excellent
manual control.
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The personal opportunity to participate in the development of a new generation system was a substantial factor, and the willingness of E & S to use my input and
recommendations was encouraging. The decision was
made; Paul Knappenberger and the Board of Trustees
strongly supported the idea that Virginia would lead the
way with the world's first computer graphics planetarium.

View of the Oigistar monitor (CRT) projecting the stars
and coordinate grid overlays.

Now, after a year of so of operation, I can look back
on those anxious moments of decision with considerable
satisfaction. I feel E & S would probably have shelved the
Digistar project if we had not signed a contract when we
did. To that extent I feel that we made a significant contribution to the planetarium community by taking the chance.
Someone had to be first, and Digistar is now scheduled to
be installed at three other facilities (as of this writing), and
lot of interest has been generated by other potential users.

The Evans & Sutherland Oigistar projector
installed at the Science Museum of Virginia.

The decision of greatest interest was that of the planetarium projector itself. Having selected a tilted-dome
theater design, the choices were limited. The conceptually
impressive but star-crossed Spitz STS was given strong
consideration. But in 1979, a company then little known
in planetarium circles, Evans & Sutherland of Salt Lake
City, announced that the first non-mechanical planetarium
projector, the Digistar, was being developed. My interest
whetted, I contacted E & S and met with their representatives in June of 1979. Following visits to Salt Lake City
and viewing prototype demonstrations in St. Paul and
San Francisco, the ti me for a decision had come.

The Digistar system as installed has performed
but a few problems of first-time systems have come up.
Major improvements in both hardware and
be installed in January, 1985, should solve most of these
difficulties. The remaini ng limitations such as lack of color
in the system are relatively minor and can be handled
with other techniques such as special effects. I feel the
few weaknesses of the Digistar are minor compared with
the great advantages of a computer graphics system,
where moving through the stars in time and space is
possible. Creative graphics effects which can add greatly
to the impact and content of a program are possible within the framework and skills of the programmer. As more
Digistar installations are built a library of graphic
on disks, should become available. This could be a major
and long-awaited step toward program compatibility and
exchange. I n short, we have been very pleased with Digistar after its first year. With the new system soon to be
installed, and the ability to continue to make improvements in both hardware and software, UNIVERSE should
remai n a state-of-the art faci lity for years to come. D

The idea of a computer graphics planetarium system
was not a new one. It had been suggested by any number
of people on a variety of occasions, usually prefaced by
"some day .. :' However, for the Science Museum, "some
day" had become "now:' I had to decide whether to take
the chance on an untried system whose prototype performance was marginal in several areas, especially in brightness and resolution of the starfield. I was well aware of the
possible fate of a professional who makes a poor recommendation on a matter of such importance. But the potential of the computer graphics concept was compelling.
The record of E & S on innovative projects was impressive.
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David C.
Slippery Rock University
Slippery Rock, Pennsylvania
During the fall of 1983, a sabbatical leave afforded
me the opportunity to visit some major European planetariums. These, like the rail/public transit systems, are
fully integrated into the structure of European life. The
planetariums principally share a dome and a Zeiss instrument as common factors, while the library, office suites,
inner and outer lobbies, landscaping, light intensity transition from lobby to "star theater", exhibit halls, parking areas, walkways, and dome designs as physical, visual
attributes give each facility an individual personality.
As was very rapidly apparent to me, the staff was the
most important aspect of the entire planetarium! Staff
members are as expansive as their primary subject of
interest. Programming practices differ substantially
throughout the world and an underlying rationale supports the differences.

The satellite
and planetarium
ment each other in fulfilling Dr. Kaminski's
suring that visitors are aware of the smallness of the
on which all of us live, with finite limitations on
resources available for us to use.
The Deutsches Museum contains one of the
est collections of technological devices and exhibits
any scientific museum in the world.
You find the fifteen foot diameter
at the museum entrance as you emerge from the
urn shows
rapid transit station. Tickets for the
are reserved and must be
ti
This has an
you have an
to relax from the pace of exhibit and demonstration viewing. The planetarium shows
sion of the museum
in a readily
presentation covered the
ecl i ptic
the
noxes and :lUI:.,. "_L_",
polar constellations, l""xt,"n.nI"Cl
complete with the most ornate line drawings which
I have ever seen used in any
cluded a very
didactic demonstration.

As every live planetarium show can be an adventure, continue reading as if this were one ... indeed,
it was!
After the adventures of landing at Heathrow, we
recovered from jet-lag with a Channel crossing leading
to our eventual arrival in Bochum, West Germany, in the
Ruhr industrial region. The closest cities with which you
may be geographically familiar are Dusseldorf to the west
and Cologne to the south. Our hotel in Bochum was only
a few paces from the railway station from which one
could take the subway, the U-Bahn, to Castoperstrasse
67. Two stops away, Sternwarte Bochum Planetarium (the
German word for observatory literally means "star-waiting") softly rises through the oaks summiting a low hill.

"The Nikolaus
services for al residents.

nh::'(TI"-,to,r!

nikus Planetarium" into

a few visitors
gathered outside
Planetarium
for
doors to open at 9:30. At the scheduled
250
were filing into their seats
an orientation to the
skies over
as narrated
Eckhard Pohl
which
a superb audio
of presence and
silhouette was
detailed
to
show the tower
Albrecht Durer's home within the Old
ing this
open
Mr. Pohl ex[)ected
to nine hundred visitors. This is an excellent audience
for a
The warmth and enthusconclusion of the show
for the next show
the eagerness of
indicates the high
held. The . . "''-.. . . ,......

While awaiting the arrival of a school group, we
had the opportu nity to witness and discuss one of the
other major activities of Sternwarte Bochum-satellite
data acquisition. The Bochum observatory is the primary
satellite receiving station in western Germany. We saw
the daily weather
arrive for on-line n. .. r,,-',-,C'C'
At 10 o'clock, we attended an introductory school planetarium show by Mr. Pruls in which the topic was the
seasonal variation in the altitude of the sun.

nn\\1I11W"

Professor Heinz Kaminski, the driving force behind
the Bochum Observatory and the first person in
to decipher data from Sputnik twenty-five years ago, holds
this ir),1ense level of commitment to the current activities
and services now provided to education. The planetarium
serves as an important educational research facility and
the radio-astronomy and satellite observatories provide
research openings and experience for graduate students.

£.-'-'''--'

We trained to the east from
to
Czechoslovakia, our next
But I still could not
the planetarium after asking
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or reading maps. Consequently, this was the most disappointing portion of the entire trip; especially so after
having the occasion to relate our tale to others. Indirectly,
I learned that the staff of the Prague Planetarium has the
reputation of being technical geniuses. Since currency
export restrictions prohibit equipment purchase outside
The Czechoslovak Soviet Socialist Republic, the technical
staff builds all of their own equipment. Through the courtesy of industries, the planetarium receives machine tools
and materials for construction of almost everything. To
not visit a totally self-sufficient planetarium, which has
probably solved some of the more perplexi ng planetarium problems, was a great disappointment.

of past and future eclipses. And if these activities are not
enough, he supports and organizes activities in Vienna
which bring together persons of like interests.
From Vienna to Luzern, Switzerland, by way of the
Alps, was an excellent way to substantially appreciate the
Vehrkershaus, the Transport Museum of Luzern. The only privately operated planetariums I encountered on this
trip were here and in London.As a non-profit corporation, The Transport Museum has the goal of preserving
the rich Swiss transport heritage extending over both land
and air. The director and chief planetarium operator is
a retired chemical engineer. Briefly, we swapped stories
on the importance of chemical instrumentation as a
background for planetarium technical applications.

On to Budapest, where one of my colleagues had
kindly made advance arrangements for a friend to act
as a fluent interpreter! translator.

The presentation which I saw was the abbreviated
"story of the universe" beginning with the Big Bang,
which most nearly approximated the general type of productions encountered in the United States. Special effects projectors were extensively used, su bstantially
demonstrating or illustrating the complex concepts vital
to the story flow.

The Budapest Planetarium was a hub-bub of activity
with some younger school students passing through the
exhibit area, while a few older, secondary students were
sketching components of their art projects. A surprising
number of the basic exhibition items are on loan from
NASA. The displays-a spacesuit and Gemini spacecraft-were the central foci emphasizing man in space.
Only the vital and central exhibition items were loaned.
The recipient facility has responsibility of planning, constructing, and displaying all materials.

We should keep in mind that the Transport Museum
as a private institution does not have the primary obligation of education as part of its mission; however, there
are deliberate educational overtones.
All previous planetariums which I visited used
perimeter silhouettes to establish a horizon reference
plane; this and the succeeding two planetariums would
use projected slides. A photographic panorama permits
any local environment to be established. Here, a
photographic panorama of an artist's rendering of Luzern
from the Lake of the Four Cantons was used. Seeing this
panorama, after cruising on the lake, proved visually to
be quite a striking scene.

In view of the limited availability of imported
special effects projectors, the staff relies less on special
equipment and more on personnel resources. Of all the
facilities which I visited, only Budapest had what I would
consider adequate staff-eighteen professionals and
twelve support persons, for their annual viewing audience
and governmentally defined mission: the preparation of
planetarium educational materials for an entire nation.
The Hungarian People's Republic has made and continues a substantial commitment to planetarium education throughout the country.

Our journey continued to Paris for a visit to La Palais
de la Decouverte, the 'Palace of Discovery: for their planetarium show. As with the Deutsches Museum and the
Transport Museum, this facility has a very strong association with museum operations and policies. The program
was devoted to introducing daily motion, solstices and
equinoxes, the seasons, the circumpolar constellations
and the Zodiac. I did not expect an introduction to solar
and lunar eclipses. In view of the audience composition
by age, this was perhaps a little too advanced to pursue
without extensive use of special effects projectors. On
the other hand, the show was done completely live with
no detectable faults-a presentation of impressive quality.

After crossing the flat, fertile, Hungarian Plain from
Budapest to Vienna, Austria, Wiener Urania was next on
our list. The Zeiss Planetarium, located on the northwestern corner of the Prater (an amusement park), is one
of the three "homes" of Dr. Hermann Mucke, Director,
who has responsibility for both the observatory and planetarium in the city of Vienna. There could be no greater
contrast in staffing levels than that between Budapest and
Vienna. "Half of the staff" as Dr. Mucke would probably
state, "is Mucke!/1

At last, London. For a dramatic change, no municipality, no governmental agency, no school or university, or no museum (in the strict sense) operates the London Planetarium, which is part of Madame Tussaud's

Despite this, Dr. Mucke maintains an aggressive,
educational program for the public schools, organizes
seminars and symposia on astronomy and astrophysics
by calling upon faculty members from various universities, and carries on research into precise calculations

Continued on page 24
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PLA

OBLI ATI NS

Jon Bell

Peninsula Planetarium
Newport News, Virginia
introducing basic naked-eye
and observation
and
programs, such as noting moon
rising and setting points of the sun, positions of the
planets, sky colors, parhelia, star brightnesses, and so on,
before it becomes necessary to advance that same
into telescopic views of the universe. This approach
enables the layman to interpret the sky as a whole, and
yet requires no expensive optical devices.

At the Spring, 1983 joint Middle Atlantic Planetarium
Society (MAPS)-Great Lakes Planetarium Association
(GLPA) Conference in Rochester, New York, participants
reflected on attitudes and commitments to actual sky interpretation supplementary to normal planetarium programming. In opening this panel discussion (panel members:
Jon Bell, chairman; George Reed, West Chester State University Planetarium; Dick Peery, New Jersey State Museum
Planetarium), the group was asked the following questions:

Sam Storch of Brooklyn's Hubble Planetarium added
that activity packages which promoted visual literacy
were needed. These should be carefully developed
the planetarium.

• What obligations do you feel to actual sky interpretation or observi ng programs outside of the
planetarium chamber?

Dick Peery felt that planetariums could be at fault
for creating public disillusionment with actual sky observing: after all, how can anyone hope to enjoy looking
at a dim fuzzy "cottonball" that someone calls M31, after
having just seen a gorgeous time-exposure
of the Andromeda Galaxy in the planetarium show?
suggested using photographs taken from small
(either short exposures or observer sketches) in a prethe
observing planetarium session; then after
planetarium operator could introduce the more spectacular photos of the same

• How comfortablelfamiliar are you with actual
sky interpretation or in using a telescope to
locate celestial objects?
• Were you, or are you, involved with amateur
astronomy?
• Do you currently belong to an amateur astronomy club?
IS

Is it possible to rely solely on amateur astronomy
groups to conduct actual sky interpretation for
your facility?

.. Assuming you had neither, which would you
rather buy for your facility: a) a great special effects
projector; or b) a very good quality telescope?

Besser Museum
Gene Jenneman of Michigan's
agreed, and said that planetariums should explain how
telescopic and spacecraft pictures of
objects used in
shows are taken. Bob Elliott (University of
noted that comets in particular were usually unimpressive
when viewed through telescopes (to wh ich H ugh Harber
of West Chester added an admonition about the future
dismally faint appearance of Comet Halley), while Bill
Luzader (Brockton High School Planetarium) praised the
merits of ringed Saturn for bringing out the "oohs" and
"ahs" of the observing public.

These questions served to underscore basic attitudes toward actual sky observing, and drew a good deal of
response from the conferees. There were a few controversial
attitudes: "Everyone should look through a telescopeonce:' or proudly, "We don't have an observatory:' or
"There's too much light pollution to see anything:' But
most of the comments centered on the need for a continuing commitment to this area, or related many of the
problems inherent in doing actual sky interpretation.

Jon Bell noted that despite the shortcomings of
direct telescopic image viewing, there was a tremendous
advantage in the "serendipity factor:' If enough information is given to the public before they step up to the
eyepiece, or if certain details can be brought to their attention as they view, and if this sense of discovery can be
infused with the proper amount of enthusiasm at the
same time (a lot of ifs, granted), then lay imagination can
usually be counted on to provide the viewer with a meaningful affective experience-that is, their sense of shared
discovery will compensate for inferior image quality.

George Reed introduced the term, "Astronomical
Visual Literacy:' and explained its importance to both
planetarium/observatory operators and the general
public, noting the general public's profound ignorance
of either the location of celestial objects, or of ephemeral
sky events. Reed maintained that planetariums, by their
nature and philosophic goal, must have a strong observing program to accomplish the task of increasing the
public's visual literacy. He pointed out that many people
associate the word, "observing:' with telescopes. Much
can be done, Dr. Reed said, to educate the public by

Continued on next page
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THE LAST PLANETARIUM CONVENTION
Elissa (Hamilton) Malcohn
7 Franklin Street
Woburn, MA 07807
A flip-of-the-switch ritual,
our host activates the universe
with a handful of us at its center.
Standing on the thick transparent floor
we identify the constellations
below our feet, on a nether dome
that completes this sphere and
its illusion of infinity ...

As the seasons change under our fingers,
as day shifts into night and back to day
we share our visions like reminiscent gods,
that bedazzle the eyes in spite of themselves
and put miracles in the palm of a hand.
And like gods, we are obsolete,
and lonely.
Today we honor our ancestors
who carried the stars with them
on long jou rneys ...
who defied daylight, and storm
so that the planet-bou nd cou Id fly
inside such a small and precious space;
so that once the vision is seen
we cou Id work to break the ties of earth
and enter the largest planetari um of all.

for this is the last planetarium.
Years ago,
star projectors loomed above pedestals,
insectoid, with steely arms
and thousands of eyes in welded lenses.
We took to space.
They diminished
to small lasered eyes with aluminized lids
and memory banks of stellar systems
seen and unseen ...
factual as a photographic plate,
or developed from laboratories of the mind.

We have done our job well.
Now the dream thrives in daily life
and only our sparse profession
meets in this relic for a final time.
We exchange bittersweet farewells
before we are whisked
to our separate domains and orbits.

Now children
simulate our tasks at leisure.
Toddlers destroy the universe
and begin it anew,
or peek out the windows of real ships,
real space stations,
reaching toward the panes for living stars.
And here we are,
buried in this egg filled with light
more beautiful than real.

Si lently,
we offer up a humble prayer,
before we turn out the lights.

Previously published in Star line, 7982, 5(5)
and The Rhysling Anthology, 7983.
dis-connection problem manifests itself when such unfamiliarities are exhibited by planetarians. Sky interpretation is, after all, a difficult field to master: telescopy; guide
stars; astrophotography; cognitive data, and extremely
few outdoor audiovisual aids ("Where's my pointer?")
Although there are many solutions to these problems, a
novice planetarian may find himself quickly discouraged,
and that is a dangerous attitude to pass on to the public.

Roxanne Peery (New Jersey State Museum Planetarium) suggested the need for planetarium operators to
"practice what they preach;" in other words, anyone in
our business should be familiar with the real sky and its
changes before trying to convince the public that observing it is a worthwhile activity. Very often, it is difficult
for the public to make the connection between the planetarium sky and the real sky (and this problem runs the
course from location of Messier objects and planets, all
the way to trying to see the constellations as they were
portrayed in the planetarium show.) A good example of
this need for a planetarium-real sky connection was
brought forth by Bob Elliott, who noted that students are
never impressed with the truth of the diurnal movement
of stars in the theater until they've witnessed the real-time
phenomenon outside. A more frightening aspect of this

Much of the remaining time was devoted to solutions to sky interpretation problems. Jon Bell suggested
having alternative activities ready, such as planetarium
shows, indoor or outdoor lectures, films, slide shows, or
special-effect simulation of sky events when these are lost,
due to cloudy weather. Another idea was to establish
Continued on next page
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WHAT CLEJVlE T 0 F

N

LE

Phyllis Burton
Adler Planetarium
Chicago; Illinois
In seeking the primary source of the Clementof-Alexandria quote often used in planetarium holiday
shows, I contacted a Roman scholar in the Classics Department at The University of Chicago. From her, I learned
the following:

•

• The way the sentence has been
in
the past: "Jesus was born in the 28th year of the
reign of Caesar Augustus:'

• Titius Flavius Clement lived from about 150 to
215 A.D.
\I

III

III

Rearranging the words into our sentence structu re: "Ou r lord was born the 28th year
when they first ordered a census to take
under Augustus:'

The misquote led to trying to determine when
the reign of
began. This was made
under his
somewhat unclear because he
given name of Octavian for four years before
being conferred the title Caesar.

III

He wrote the origi nal text in about 200 A. D.
The Greek text from which the following is taken
is: C/ementis Alexandrin Opera by Dendorfi.
A translation of the summary at the front of the
book says: "Age of Moses and other prophets
compared with the time of the Greeks. It is
shown that the customs and laws of the Jews are
much older than those of the Greeks:'

•

However, the years when censuses were ordered
under Augustus are very precise. An i
on a Roman Temple in Ankara,
that is
dedicated to Caesar
lists his achievements including three dates
the Roman calendar) when the Romans carried out a census. In
our calendar, they were 28 BC, 8 BC and 14 AD.

• On page 116, paragraph 144 is a chronology of
Roman Emperors. It is a clear sequence of dating.
• On page 117, paragraph 145 (reproduced below)
translates from Greek to read: "Was born, the
lord our 8th and 20th years when first they
ordered census to take place under Augustus:'

145. .EyEVV~81J OE 0
">I

'"

'"

• Thus, if this list is complete
sus ordered under
"our lord" was born 1 BC
to Clement of Alexandria.

Kupwr 1]fLIDV

"\

oy8o(p
,f, ...

•

OTCP fTH UTE 7rpIDTOV fKEI\f;V(Ja.·IJ a7foypa-yar
•

I

/ \ Vy~V(JTOV.

so that the first cenwas in 28 BC, then
to 1
according

D

4.07P.
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~

Original text in Creek of the Clement of Alexandria quote.

OBLIGATIONS OF PLANETARIUMS
TO RU ACTIVE
RVING PROG
... continued from page 9
rain dates for any events that were of more than one
night's duration, such as a meteor shower. Phyllis Pitluga
(Adler Planetarium) reported that these activities need
careful planning and coordination, particularly when dealing with large numbers of people, so as to provide the best
coverage with the least amount of logistical confusion.

Planetarium). Another method of isolating constellations
in the sky was suggested in the use of a window box
approach, where a tem
and chin-rest
mounted to a
could be utilized in limiting the
number of stars available for viewing at anyone time,
thus simplifying pattern recognition. Many more areas
of practical discussion were cut short by time limitations,
but it is hoped they will be given further opportunities
at future conferences. D

Ways to point out real stars also became a problemsolving topic. Suggestions ranged from using powerful
flashlights, either hand held, like a pointer, or as Bob
Elliott recommended, tied to a telescope tube and used
to aim the instrument and orient the viewing public ...
to expensive battery operated lasers Uoe Hopkins, Bishop
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SCRI PT SECTION
lAURAY YULE

TAR

THE CHRISTMAS
John Mosley
Criffith Observatory
2800 East Observatory Road
Los Angeles, California 90027

INTRODUCTION
Martin, E., The Birth of Christ Recalculated, Second
Edition (fbr Publications, P.O. Box 928, Pasadena,
Calif., 1980)

Each Christmas, planetarium personnel around the
world dust off their scripts, special effects and slides for
the annual Star of Bethlehem presentation. Many of you
are familiar with the 7-6 B.C. vs. 3-2 B.C. controversy
and perhaps you've considered adopti ng the new
theories as your entire program or part of it. Those ideas
originated at the Griffith Observatory with John Mosley
and Ernest L. Martin, Director of the Foundation for
Biblical Research. We've reprinted John Mosley's script
for your consideration.

Mosley, J., Griffith Observe" December, 1980,
Vol. 44, No. 12, "When Was That Christmas Star?/I
Also, check the fourth quarter, 1982 issue of the
PLANETARIAN for articles by both Mosley and Martin.
While we don't want you to think we're advocating
the theories in this script as the only correct ones, if you
do want to present the new theory as all or part of your
show, then this script is the source you need.

Though the Griffith Observatory visuals are indicated, most planetariums will probably wish to produce
their own. If you need further references, the following
bibliography might be helpful:

VISUAL

AUDIO

Dome lights up full

LECTURER
Welcome to the
Planetarium. My name is
_ _ _ _ _ _ _ _ _ and I have the pleasure of presenting this performance of our annual holiday show The Christmas Star.

Dome lights fade to faint
blues

But what was this' star' that appeared over Bethlehem at the time
of Christ's birth? We know the wise men saw it, and Matthew
describes it for us:
MATTHEW

PANORAMA #1 (Magi
wa tching star)

'N ow when Jesus was born in Bethlehem of Judea, in the days of
Herod the King, behold there came wise men from the East to
Jerusalem, saying: 'Where is He who has been born King oftheJews,
for we have seen His star in the east and have come to worship him.

PANORAMA #2 (Herod
with advisors)

'When Herod the King heard this he was troubled, and all Jerusalem
with him, and gathering all the chief priests and scribes of the people
together he inquired of them where the Christ was to be born. And
they said unto him: 'In Bethlehem of Judea , for so it was written by
the prophet.'

PANORAMA #3 (Magi with
Herod)

'Then Herod, when he had secretly called the wise men, inquired
of thern diligently what time the star appeared. And he sent them
to Bethlehem saying: 'Go and search diligently for the child, and when
11

you have found Him, bring me word, that I too may come and worship Him.'

PANORAMA #4 (Magi
leaving Herod)

'When they heard the king they departed, and 10, the star which they
had seen in the east went before them until it came and stood over
where the young child was. When they saw the star they rejoiced with
exceeding great joy. '

PANORAMAS FADE

TITLES & MUSIC

Titles of your choice
"Star" special effect

LECTURER
This is a story we've heard many times before, and we've always
wondered what that star may have been. It's Matthew who tells us
about it, and Matthew who gives us the information we need to find
the star's identity.
Matthew gives us two important clues. First, we have very little information about the star. We have no real description of it, and it
could have been almost anything. Secondly, only the magi, or wise
men, saw it. If we are to understand what the star was then we must
know who the magi were, and their story takes us back in time more
that 2,500 years.

PANORAMA #5 (Babylon,
600 Be)
Slide: "Babylon: 600 Be"

Slide: Map: Northeast
Iran/S. Soviet Union
Slide: Map: Persian Empire
Slide: Ahura Mazda
Slide: Map: Bombay, India
& Surroundings

Fade PANORAMA #5
(Babylon, 600 Be)

Slide: Magi at window

It begins many centuries before Christ in ancient Babylon, a center
oflearning and a city of great beauty. Many who lived there professed to have sacred knowledge, and among them were the magi.
The magi were probably priests of the ancient Zoroastrian religion,
founded 600 years or so before Christ's birth by Zoroaster, or
Zarathustra as he's also called. It took root among the senli-nomadic
tribes of what is now northeast Iran and the southern Soviet Union,
and quickly spread to dominate the entire Persian empire.
Zoroastrianism was a dualistic religion where the chief diety, Ahura
Mazda, represented both good and evil. It was up to the believers
to choose which to follow. Later, it influenced the rise of Judaism,
Islam and Christianity. Most of its 100,000 followers today live in
and around Bombay, India.

It was the function of the Zoroastrian priests to advise the king on
divine matters. They interpreted dreams, omens, and astronomical
events. At one time, in the early days, they were very powerful, occasionally more powerful than the king. But by the time of the birth
of Christ their political power had declined and they were simply
respected as 'wise men' in an age when few people could read or write.
In addition to omens, dreams, and astronomical signs, the magi also
studied ancient books and records -- the prophesies. They surely would
have known about the prophecy of Daniel, who was one of the magi
during N ebuchadnezzar' s time. Daniel prophesied Jerusalem would
be rebuilt and one day become the capital of the world. He was vague
in specifying when this would happen, but general agreement said
it would be in what we now call the First Century B.C. or First Century A.D. This prophecy was so well known that Emperor Nero's
court astrologers suggested he move the capital of the Roman Em-
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pire from Rome to Jerusalem because, after all, Jerusalem would one
day be the capital of the world!

PANORAMA #6 (Magi
leaving Babylon)

So, when the magi saw this sign - this star, whatever it was - they
took their cue to leave Babylon and go to Jerusalem to search for the
newborn ruler.
Unfortunately, we have no information about these specific magi.
We believe they were Zoroast'rian\ priests, but we don't know anything
about them individually. We don't know their names. We don't even
know how many of them there were. And we know just as little about
the star. This is frustrating not only to scholars and historians - but
to artists and anyone else who has tried to visualize the ancient scene.
So through the centuries - for the last 2,000 years - artists in different cultures, different countries and different eras have portrayed
both the magi and the star in a bewildering variety of ways.

Series of slides: Magi (as
many as needed)

(The audience sees a sequence oj visuals over' 'We Three Kings of Orient Are. ))
There is no narration.)

Slides fade

We said we have essentially no description of these magi or the star
they followed, so the star could have been almost anything. Some
artists have shown it as a bright ball of light, hovering a few feet above
the ground. It physically led the magi to Jerusalem! If the star was
a dream or omen, there is little more to say about it. It may have
been one of these things. But, the magi were also interested in
astronomical phenomena. They watched the sky carefully. So if the
star was something seen in the heavens - after all it was called a
'star' as opposed to a dream or omen - if it was something in the
sky then we can deal with it.
It might seem logical to use our planetarium machine to turn back
the clock and see what the sky looked like at the time of Christ's birth.
Though logical, it is not as easy as it might seem. We simply don't
know when Christ was born. Written records from this period are rare
and scholars have wrestled with the problem of the specific date of
the event for nearly 2,000 years. We don't know when Christ was
born, but we do have some clues.

Lunar eclipse - special
effect

Matthew told us Christ was born' 'in the days of Herod the king,"
while Herod was governor of Judea. We think he was born during
the two years prior to Herod's death because, shortly before Herod
died, he ordered the slaughter of all male children up to two years
of age. Apparently Herod himself thought Christ might even be two
years old. So the question really is: When did Herod die? And that
we think we know. We know because there is a reference telling us
Herod died shortly after an eclipse of the moon, and eclipses happen
according to laws of motion that we understand quite well.
A lunar eclipse happens when the moon moves through the earth's
shadow and grows dark for a few hours. We can calculate very precisely
when future eclipses will happen, and when they happened in the past.
An eclipse is visible from any specific location once a year or so.

Slide: Eclipse list

Until recently, historical reasons pointed to the eclipse on March 13,
4 B.C. as the one associated with Herod's death. So, we thought Christ
13

was born in the previous two years - 5 or 6 B. C. We looked into
the skies of those years and came to our conclusions about the" star. ' ,
But new historical evidence and reinterpretation of the ancient
suggest - and suggest convincingly - that Herod died just after the
lunar eclipse of January 9) 1 B. C. Consequently, Christ was born in
2 or 3 B. C. So let's look into the skies of these years - 2 and 3 B. C .
-to determine what might have been the "star" the magi saw.

PANORAMA #7 (Daytime
Jericho, 4 BC)
Sky set for Dec. 24, 4 BC planets, moon

Indica te Polaris

Our planetarium machine can recreate the
seen from any
on earth at any time in the past, present or future. It's programmed
now to show us the skies during the years 3 and 2 B.C. We'll
by going back just prior to this time - to DecerIlber 24, 4 B. C . :
Christmas Eve, although it wasn't called that then. We'll see the
as Herod himself might have seen it from the inner patio at his winter
palace at Jericho, just a few miles from JerusalelIl.
(SUNSET EFFECTS; STARS
The sky Herod saw from Jericho is almost PV"'>rot-lu
see today 2,000 years later. There are a few
but they're
minor. One is we are now at the latitude of Jerusalem, so we're seeing slightly different star patterns. Another is there is no north star
at the time of Christ's birth. The star that will one day be called Polaris
and lie above the earth's north
is
but the earth's axis points
away from it. This is because of a slow wobble the earth
as it spins on its axis. You might think the stars have
they haven't. They burn on for millions or billions of years, and a
few thousand years is nothing to
nor to the
form
- the constellations. Of course the nl00n and planets change their
positions each night, but this happened 2,000 years ago as it does now.
L-.ULU.l1.;;,L-'-A

Herod perhaps knew the stars and the constellations
form. Most
of them were ancient when Herod was
Some of them are
prehistoric.

Constella tion selection of
your choice

(Use your own narration or the following.)

And so Herod may have known of Orion, the Hunter. Orion looks
like a man standing and facing us. Two
stars make his
shoulders, three stars in a row mark his belt, and down below, two
stars for his knees. Hanging from his belt is a heavy sword. In front
he has a shield; here, an arm raised holding a club. Here's his head.
Orion the Hunter.
Orion faces a bull named Taurus. You can find the bright red star
rnarking the bull's eye by drawing a line along Orion's belt and up
across the sky about one Orion-length. This star, Aldebaran, is the
bull's mean, bloodshot eye. His other eye is here, but it's
so perhaps he's squinting. This
pattern marks his face, and
his two horns extend outward, one
and the other to this star.
And on his back is a pretty cluster of stars called the Seven Sisters
or Pleiades.
It looks rough for Orion, but he's not alone. He has two faithful hunting dogs with him. We can find the larger dog
drawing a line down
Orion's belt away from Taurus until you
the bright star
14

the Dog star, the brightest star in Canis Major, the big dog. The rest
of him is here. The little dog is made of only two stars, so perhaps
it looks more like a hot dog than a hunting dog.

Above the small dog is the bright planet Jupiter and two stars - Castor
and Pollux - that mark the heads of Gemini, the Twins. The Twins
stand like stick figures on the band of the Milky Way.
Just above is a ring of stars making Auriga the Charioteer, with the
bright star Capella here.
Farther to the west we see four equally bright stars outlining the Great
Square of Pegasus, the Flying Horse. These stars are Andromeda,
the Beautiful Princess, and above is her mother, the Queen Cassiopeia,
who looks like the letter "W" or "M." Nearby is Andromeda's
boyfriend, Perseus. His horse, Pegasus, is on the other side of Andromeda - apparently she's come between him and his horse.
These are a few of the many constellations that fill the sky. They are
the constellations that Herod knew, ifhe knew the stars, and the same
ones we see today.

Indicate planets, moon

Besides the constellations we can see the planets Jupiter and Saturn,
the moon, and Venus low in the western sky - all as Herod might
have seen them from his winter palace shortly after sunset on
December 24, 4 B.C.
We can look at the sky from Jericho and try to identify that" star"
the magi saw, but before we do, we have to answer an important question: Why did only the magi see the star? Why didn't Herod see it
too? Remember Herod had to ask the wise men what they saw - he
"inquired diligently of them." Why?
To solve this dilemma, we need to know how the magi's way of looking at the sky was different from Herod's.
We know the Jews, who made up most of the population of Herod's
kingdom, were not particularly interested in astronomy. They were
interested in God as revealed in the sky, but not so much in the
itself. In fact, they were actively discouraged from delving too deeply into matters that perhaps should remain mysterious. As a result,
Jewish astronomy is particularly undeveloped.
Herod and the educated Jews would have learned the Roman and
Greek teachings. They would have known that - depending on who
you consulted - the earth was flat or round - but in either case,
it was at the center of the universe. Everything moved around the
earth once a day, while the sun, moon, and planets slowly drifted
from constellation to constellation. All these motions happened because
of a mechanism that operated according to laws not perfectly
understood, but knowable in principle. It was not totally mysterious.
It was just a matter of being smart enough to figure it out, and that
would be done someday. So, Herod, the Romans and Greeks were
fairly matter-of-fact about the sky and didn't worry about it any more
than we do.
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The magi, on the other hand, came from an entirely different culture
east of Judea, fron the area around Babylon. Their Zoroastrian beliefs
included a form of astrology similar to the astrology that (unfortunately) survives today. They believed in the magic of the stars - the word
"magi" comes from the same word "magic" does. They didn't believe
the sun and planets moved according to as-yet-undiscovered laws of
motion. Instead, the gods - the many gods - were pushing the
planets around and causing them to do things and go places - the
same gods that meddled with our daily lives down here on earth. These
gods sometimes had it in for us, and caused famines or plagues. So,
if the same gods that meddled with our lives controlled the motions
of the planets, then perhaps by watching those motions we could read
the minds of the gods and tell what was in store for us below.
The magi, then, looked at the sky in an entirely different way than
the Greeks, Romans, or Jews. That's why they saw something Herod
and his advisors missed.
The Jews were forbidden to follow astrology. They were told it was
pagan, which it clearly is, and classed it with magic, which was also
forbidden. But they still respected the magi as "wise men" in a time
when few people were literate. The Romans and Greeks could believe
in astrology or not depending on their personal beliefs.
Remember that the magi were superstitious and watched the sky looking for omens or signs. Armed with this information, let's look into
the skies 2, 000 years ago for ourselves and try to find something
unusual enough to start the magi on their long journey.

Meteor proj ectors - special
effects

Fireball - special effect

One thing we see frequently is meteors. Meteors are sometimes called "shooting stars" or "falling stars," but that's not an accurate name
for them. They're certainly not stars that fall out of the sky. If stars
fell from the sky as often as meteors do, the sky would soon be empty! Meteors are little chunks of rock that have been in orbit around
the sun for millions of years. If their orbit takes them a little too close
to Earth, gravity pulls them to the ground. They fall so fast, friction
with air burns them up and we see a flash of light as they are consumed high above us. Occasionally a very large meteor, called a
"fireball," flashes overhead (pause Jar effect). A fireball can be caused
by something large - maybe the size of a football. Sometimes the
object explodes and showers the ground with fragments. These are
called meteorites.
But no one really believes a meteor, no matter how bright, was the
Christmas Star. Today when a bright meteor flashes overhead it's
big news. But the magi were astronomers and probably saw many
bright meteors and fireballs. One more wouldn't have meant much
to them.

Slide: Comet

Something often confused with a meteor is a comet. Could a comet
have been the Christmas Star?
A comet may look like a meteor
but they're really very different.
and are gone forever. A comet is
for weeks at a time. A comet's
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if you're looking at a photograph,
Meteors flash overhead in seconds
in orbit around the sun and visible
orbit is shaped differently from a

planet's, and that's why they appear to come and go so mysteriously.

Orrery
Comet - special proj ector

Let's look down on the solar system from above and watch the planets
moving around the sun. We see the sun at the center of the solar
system, something neither Herod nor the magi knew - and the planets
move around it in nearly circular orbits. We can tell the planets don't
travel at the same speed - the closer a planet is to the sun the faster
it goes. Little Mercury goes once around the sun every 88 earth days;
Venus takes nine months; Earth takes one year. Mars takes almost
two years, Jupiter 12, and Saturn 30.
Comets travel around the sun, too, but their paths take them far from
the sun, and then close to it.
A comet is made of ice - a frozen snowball - only a mile or two
across. When this snowball is farther from the sun than Mars or
Jupiter, it's frozen solid and too small and faint to be seen. But when
it gets closer, sunlight begins to thaw the ice. Gases are given off and
begin to form a long, beautiful tail. The tail is pushed away by the
pressure of sunlight, and always points away from the sun no matter
which direction the comet is going. As it whips arond the sun and
heads back out toward the depths of space, the tail leads in front. As
the comet recedes from the sun, it grows cooler. Gases are no longer
given off, it grows fainter, and eventually disappears from sight, not
to return again for many years.

Slide: Comet

So, comets seem to appear out of nowhere, visit the vicinity of the
sun for a short time, and then vanish: Could a comet have been the
Christmas star?
We don't think so, and there are several reasons why. First, why didn't
Herod and his advisors see it? A bright comet would have been seen
by everyone, but whatever the Christmas star was, only the magi saw
it. Secondly, the ancient records don't show any comets appearing
at this time. The Chinese were excellent astronomers and kept accurate records of everything in the sky, and these still survive. When
we consult them, we find there was a bright comet seen in 12 B.C.
- Halley's Comet. Another appeared in 5 B.C., and a tail-less comet
in 4 B.C., but these are too early. Evidently there were no comets
recorded in 3 B. C. or 2 B. C ., and that's when we suspect Christ was
born.
There's a third reason a comet isn't a likely candidate for the Star
of Bethlehem. Throughout history, comets have been regarded as
omens of evil. They foretell disaster - flood, plague, famine - never
good news. A comet seen in the 1500's was described as "a bloody
sword held high above the city, with scre<:lming human heads on either
side of it." So, if the magi had seen a comet it's unlikely they thought
the birth of a savior was at hand.

If it wasn't a meteor or comet, what else could it have been? How
about the stars? Do they ever do anything unusual or noteworthy?

Nova - special effect

Usually not. Most of the time they shine away happily. But once in
a while, a star explodes, and that's unexpected. (Pause for effect.) A
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Crab nebula w/pulsar special effect

star previously too faint to see comes to the end of its days. Its internal pressure goes out of balance, and it explodes, suddenly becOlning millions of times brighter. These supernovas) as they are called,
can be bright enough to be seen in broad daylight, the brightest star
in the sky. A fabulous event - the explosion of a once-giant star.
The star begins to dim. After a few months it fades from sight, leaving behind an expanding cloud of gas called a nebula. At the center
of that cloud is a neutron star or pulsar that gives itself away to modern
astronomers.
The rnagi didn't know a thing about pulsars, neutron stars or nebulae,
but could they have seen an exploding star?
Again we consult the Chinese records. When we do, we find it's possible the tail-less comet of 4 B. C. was an exploding star rather than
a comet - the description is vague. But that's too early. There are
no supernovas listed in 3 or 2 B.C. And again, anyone could have
seen it, including Herod. So, despite the idea's charm, we don't think
an exploding star was the Star of Bethlehem.
Let's look further. What else in the sky can do interesting things things that would excite the rnagi?
There are the planets. Could a bright planet have been the Christmas
Star?
It's true that bright planets under unusual conditions can look very
strange and cause a lot of comment even today. When they're close
to the horizon and seen through turbulent layers of atmosphere, they
can do strange things. This object, the planet Venus, has been reported
as a UFO more often than any other single object in the heavens!
But remember: the magi were competent observers of the sky. They
knew which planet was which. Even when one of them was shimmering in the low layers of the atmosphere they wouldn't have been
fooled.
But the thought that a planet was the Christmas Star is an intriguing
one. The astrology of the magi placed particular emphasis on the
planets; not just that a certain planet was or was not visible, but where
the planet was in relation to other planets and to the stars and constellations beyond.
Let's look at the planets during 3 and 2 B. C. - the years in question, and see if they did anything unusual. We can begin in the last
week of December, 4 B. C. and run forward through the following
two years.

ANNUAL MOTION -

begin last week of Dec., 4
BC. Indicate events as
stated in script

As we go forward through time we won't see the stars move like they
do each day as the earth rotates on its axis. In two years the sky would
turn more than 700 times and everything would be a blur - you
wouldn't be able to see what was going on. So we'll leave the stars
stationary and watch the motions of the moon and planets against
this background. The moon will move the fastest - it goes around
the earth once each month and so around the sky once each month.
The planets move more slowly and take more time. We'll look for
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the close approach of one planet to another - called a conjunction and for any strange motions the planets go through.
The moon has gone around the sky once - that means one month
has gone by and we're now in January, 3 B.C. Venus hasn't gone
far - moving slowly toward the west. .. And now the sun appears
above the western horizon. The sun seems to travel once around the
earth each year on the same path. That path is called the ecliptic) and
is marked here with dates, showing where the sun is against the
background stars on each day of the year. For example, this is where
the sun is on (insert date) and this is where the sun will be on (insert
date several uveeks later).
The planets travel on paths close to the ecliptic, but not exactly on
it. Notice Mercury, for example, is a little north of the ecliptic and
Saturn is a little south of it. Jupiter appears to be right on it during
this particular month. As the months pass they'll move closer and
farther from the ecliptic and even cross it periodically. Here's Venus
coming up in the east.
We're now in April and nothing unusual has happened. But eventually one planet is going to have to pass another and we'll see a conjunction. Sometimes the planets appear far apart when they pass. At
other times they're quite close, and the closest conjunctions are pretty spectacular.
We see Mercury pass Saturn - a conjunction that took place on May
19, 3 B. C. The two planets at closest were two-thirds of a degree apart
- a little farther apart than the diameter of the full moon, and that's
good, but not spectacular. Now Saturn is passed by Venus (on June
12) and this is more like it: they were only one-seventh of a degree
apart. That's pretty good. This is getting more interesting.
The sun is now moving in front of Jupiter. Finally, the sun goes below
the eastern horizon. This is what the sky would have looked like
before sunrise. Jupiter and Venus are drawing close together - very
close indeed - and on the morning of August 12, 3 B.C. they formed a conjunction only 8-100ths of a degree apart! This is exceptionally
close. They were separated by less than 1/6th the diameter of the full
moon!
This conjunction took place in the constellation Leo the Lion. Leo
is a backwards question mark and right triangle. Connect them, and
the curve of the question mark becomes the lion's massive mane, and
the triangle, his hindquarters. Leo: the King of Beasts. The lion's
heart is the bright star Regulus, the king star. The name Regulus
has the root for king in it, as in "regal."
To the Babylonian astrologers, Leo was associated with the destiny
of the Jewish Kingdom. Their astrology also said Jupiter was the king
planet, and Venus was identified with Ishtar, the mother - clearly
important if you're talking about birth. Not only that, but the sun
shared the constellation Leo with these two significant planets. Even
though we don't believe in astrology today, the magi did, and that's
what is important.
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ANNUAL & DAILY
MOTION

Let's continue on through time and see what else happens.
About two weeks later, Venus and Mercury formed a conjunction
(Sept. 1). They were fairly close, but by now these two planets are
getting lost in the light of the morning sun.
Notice Jupiter is approaching Regulus - the king planet and the king
star. The symbolism is pretty clear. They met in conjunction on
September 14, when they were 2/3 of a degree apart, and then Jupiter
moved on in its orbit around the sun.
You might think this was enough to make the magi begin their journey,
but meetings of Jupiter and Regulus are not exceptionally rare. Jupiter
is in conjunction with Regulus every 12 years without fail. So, this
event alone is only mildly interesting.
What is interesting is what happened later that fall. Jupiter appeared
to stop against the background stars, move backwards, and passed
Regulus for a second time (on Feb. 17,2 B.C.).

Orrery - demonstrate
retrograde motion

Now why would Jupiter stop and go backwards? If we look at a model
of the solar system again, we can see the planets don)t back up they always go around the sun in the same direction. They don't even
change their speed by very much. But Jupiter appears to back up as
seen from Earth. That's because we're moving faster than Jupiter
on an inside track. Draw an imaginary line from the earth to Jupiter
and see where it hits the stars. Normally Jupiter appears to move this
way against the background stars. But as we pass Jupiter, it appears
to slow down, stop, and even back up for a few months. As we move
on, Jupiter stops a second time, then resumes its normal forward motion. You get the same effect when you pass a slower-moving car on
the freeway: that car appears to move backward against the
background of distant trees and hills even though you're both moving forward.
So Jupiter met Regulus a second time, then stopped again and resumed its normal forward motion. The magi knew Jupiter would have
to pass Regulus a third time, and they would have been waiting. The
third conjunction happened on May 8, 2 B.C. They were about a
degree apart.
This triple conjunction - three consecutive conjunctions - is much
rarer than a single meeting. It happens on an average of once every
40 years. The magi had watched the king planet almost make a loop
around the king star, passing it on September 14, 3 B.C., and
February 17 and May 8,2 B.C., approaching within about a degree
on three separate occasions. This last event happened when Jupiter
and Regulus were in the western sky, close to the horizon shortly after
sunset.
The best is yet to come.

W. Horizon glow

Just after Jupiter was in conjunction with Regulus for the third and
last time, Venus came out of the sun's glare and drew close toJupiter.
The magi would have seen them get very close indeed. As they set
on the evening of June 12, 2 B. C., they moved to within 4-100ths
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of a degree, about 1/12th the diameter of the moon - so close their
images would have merged into one gleaming beacon in the western
sky - the direction of Jerusalem as seen from Babylon.
So, perhaps this is what the magi saw - this exceptionally close conjunction of Jupiter and Venus on June 17, 2 B. C.
We know from Matthew's text that the star was a single object rather
than a grouping of objects. The single object in all of these events
is Jupiter. It formed two conjunctions with Venus and three with
Regulus over a 10-month period. Jupiter may be the Christmas star.

If this is the case, it explains why only the magi saw it and Herod
and his advisors didn't. Herod didn't know (or care) about the motions of the planets. The same was true for the Sanhedrin - his J udean court. But this was the specialty of the magi, and they would
have found it exceptionally important.
If Jupiter was the Christmas star, we've answered one question, but
raised another. Why is Christmas celebrated on December 25th? None
of these events took place in December.

Planetarium 'sun' on

The answer to this lies with the sun. It has always been known that
Christ was not born on December 25th. This is a date of great
astronomical significance, and has been celebrated around the world
as an important holiday for many thousands of years.

Reverse DAILY MOTION

Let's use the magic of the planetarium instrument and back up the
sky to reveal the sun. We can see it does not set due west on this day;
it sets in the northwest, and rises in the northeast. We can also measure
the maximum elevation of the sun on this day. The sun is always
at its highest point at noon, when it's due south. We measure the
sun's elevation in degrees - 0° is on the horizon, and 90° is directly
overhead. On June 12, the maximum elevation of the sun as seen
from Jerusalem or Jericho is about 82 degrees. The sun reaches its
maximum elevation for the entire year about a week later, on June
21, the summer solstice. After that date, the sun is lower each noon.
We can go forward through the seasons and see how this happens.

Meridian proj ector on

Slide: "82°" -

Slide: "58°" -

Slide: "35°" -

special
projector

special
projector

special
projector
PANORAMA #8 (Solstice &
Equinox markers)

The sun's path is inclined to the celestial equator - the earth's equator
projected into space. The sun crosses the equator twice a year - on
the first day of spring and the first day of fall. On these two dates,
as seen from Jericho, the sun has a maximum noontime elevation
of 58 12 degrees. At these times the sun rises due east and sets due
west. Later in the year the sun is lower at noon. Its rays strike us
at a shallower angle and the sun is above the horizon for fewer hours
of the day. This is why it's colder in winter: the sun's rays are striking us at a lower angle and there are fewer hours of daylight. The
shortest day of the year - the winter solstice - the first day of winter
- finds the noonday sun only 35 degrees above the horizon as seen
from Jericho, Jerusalem or Bethlehem. On that day the sun rises far
to the southeast and sets far to the southwest. The winter days are
short, the nights long. Long ago when people did not live in houses
with central heating and electric lights, it was as cold inside as outside. When it was dark outside, it was dark inside as well. When the
sun reached its lowest point, it meant the days would begin lengthening
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again, and that was cause for celebration. The winter solstice, then,
has always been an important holiday.
Today, this date occurs on December 21 or December 22, but because
of some minor changes in the calendar, it used to be on December
25! December 25 has been celebrated as a holiday around the world
for many thousands of years.

Slide: Saturnalia

When Christianity appeared, the main solstice festival was the Saturnalia. The Saturnalia was a very happy and gay time of year as we
can learn by listening to an old Roman account:
ROMAN

Slides: Saturnalia (4)

"Everywhere may be seen well-laden tables. No wars may be declared
nor battles fought, and all business, be it public or private, is forbidden during the feast days. Houses are decorated with wreaths oflaurel
hung above the doors, and branches of evergreen are found within
to bring good luck. The impulse to spend seizes everyone and people
are generous to their fellow men. A stream of presents pours out on
all sides and gifts of food, candles, pieces of holly, trinkets and small
statues of the gods are seen everywhere. It is the fairest time of the
year, and allows men to give themselves up to undisturbed pleasure."
LECTURER
Sound familiar?
We immediately see that many of what we might consider modern
Christmas customs originated long ago in Roman festivals celebrating
the winter solstice. The Romans actually had three festivals in a row
at the solstice: the first was Saturnalia, December 17 to 24, honoring
the god Saturn. It was followed on December 25 by the "Birthday
of the Unconquered Sun" - the sun's birthday - followed a week
later by Kalends, roughly corresponding to our New Year's.

Slides: Christmas lights &
candles

Lights and candles have always been associated with the sun on the
shortest day of the year. Candles were given as gifts of goodwill by
the Romans. Outside the Roman Empire, northern Europeans would
light bonfires on high places to nourish the sun on this day. And what
would modern Christmas be without all the electric lights that make
the long nights seem so much brighter?

Slides: Wreaths, holly, ivy,
mistletoe

Another symbol of Christmas is evergreen plants - those that appear alive when all else seems dead. The Ronlans placed wreaths of
laurel and holly on their doors and gave branches to each other as
gifts. And a plant used by the Druids of old England in their solstice
ceremonies has particularly strong associations with Christmas.

PANORAMA #9 (Druids in
Oak Grove)

The Druids in the British Isles celebrated the solstice in groves of oak
trees. The bards and heralds led the way, followed by the Archdruid
and then the people. The Archdruid, clad in long, white, flowing robes,
found the oak with the largest mistletoe, and climbed to reach it.
Mistletoe was a sacred plant. It was called "allheal" because the people
believed it had magical powers and could cure all ills. It contained
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the life of the oak tree when it was dead for the winter, and it was
never allowed to touch the ground. The Archdruid cut the mistletoe
with a gold knife, gathered it in his robes, and climbed back down
the tree. He broke it into little pieces and gave one piece to each of
his followers with a prayer that nature be good to them in the comIng year.

Slides: Mistletoe

Because of its pagan associations, the church was particularly strict
about forbidding mistletoe in churches. That's true even today,
although mistletoe has found a place in the home. From Scandinavia
comes the custom of kissing under the suspended branch, a custom
that still has enthusiastic followers!

Slides: Feasting (6)

Perhaps equally important at Christmas time is the custom of inviting
friends and family over to our homes and stuffing ourselves with food.
Feasting and drinking at the solstice goes back many centuries. The
Saturnalia, honoring the Roman god Saturn, god of agriculture, was
originally a harvest festivalllluch like our Thanksgiving. When the
snows came to Italy, it was no longer possible to work the fields, so
they celebrated. Animals that could not be kept through the winter
were slaughtered and added to the feast.
The early church, however, disapproved of feasting as a way to
celebrate the Savior's birth. The church was so strict in 17th-century
England that soldiers patrolled the streets, sniffing the air. Anyone
found cooking a Christmas ham had their dinner confiscated, and
they were arrested. Similar laws were enacted in some of the American
colonies. Equally important to feasting was drinking, but here the
church won a victory. Eventually feasting was considered OK, but
drinking is postponed a week - until New Year's.

Slide: Gifts

A modern Christmas custom is giving gifts. This too goes back to
the Saturnalia. Romans gave gifts to each other and to the poor. Someone made the mistake of giving a gift to the Emperor, possibly as
we give gifts to our boss today. The Emperor liked the idea, suggested
the best gift might be gold, and publicly weighed each gift as it was
presented.

Slides: Santa Claus (5)

The modern symbol of gifts is Santa Claus, who traces his ancestry
back to both St. Nicholas, a 4th-century bishop - the patron of
children, and Odin, a Norse god. Odin rode his eight-legged horse
across the frozen north at the solstice, scattering gifts on the sleeping
children below. Today, Santa symbolizes the commercialism
dominating Christmas.

Slide: Sir Henry Cole's
Christmas Card

The most common gift given at Christmas today is the humble
Christmas card. The first Christmas card was given in 1843 by Sir
Henry Cole, an Englishman. He had a thousand cards printed in black
and white, hand-colored, and then sent them to his friends. They said:
, 'A Merry Christmas and a Happy New Year to You."

Slide: Christmas tree

The best symbol of Christmas, though, is certainly the Christmas tree.
Christmas trees were rare a century ago. They first appeared in Germany in the late 1500' s and early 1600' s , but they were not very
elaborately decorated. Trees were introduced to the American Col-
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Slides: Early Christmas
trees
Slides: Pres. Franklin
Pierce's tree (2)
Slides: Christmas trees
w/candles
Huge Christmas tree special projector
Sunrise effects

Star on top of tree special effect

onies during the Revolutionary War by German soldiers hired by
the English to shoot at us, and by the Pennsylvania Germans. They
were still fairly rare in the early 1800's, and were set up in churches.
Sometimes, the churches charged admission to see them! It wasn't
until President Franklin Pierce set one up in the White House in 1856
that the custom spread. By the end of the last century, Christmas
trees were decorated with all kinds of trinkets - most of them edible
- (popcorn balls, candy, cookies). And surprising as it may seem,
many were decorated with candles! Remember this was a century
before the invention of smoke detectors!
And so it's in the tree that we find the perfect symbol for Christmas.
The tree itself is evergreen, to symbolize the life that is absent in winter
- so important to agricultural communities. They are decorated with
candles - or electric lights today - to symbolize the sun and rebirth
of the sun. Gifts are arranged under it, and-feasts are held in the same
- or an adjoining - room. And it is in these customs that we find
the answer to the question: Why do we celebrate Christmas on
December 25th? It's because of the winter solstice, a date that has
been celebrated since time immemorial. Today, no matter who we
are, no matter what our faith or nationality, we all celebrate at this
time of year for essentially the same simple reason - peace on earth
and good will towards all.
END

THE GREAT PLANETARIA OF EUROPE
... continued from page 7
Wax Museum. This has some very interesting advantages:
a combination ticket to both the museum and planetarium is available at a significant price reduction; the staff
of Madame Tussaud's can contribute their many talents
to exhibit construction; and the two facilities can employ
a synergistic relationship for publicity through the timeliness of thematically related shows and museum exhibits.

figures and sets contributed enormously to substantial
awe as a consequence of the realism, of being "in history," and not simply reading or spectating.
Overall, the informative and historical production
was a well-balanced mix of techniques leaning toward
effective, rather than flashy, special effects.
The major planetariums of Europe are very healthy
despite the variations in staff numbers and budget. The
missions and goals of the planetariums as individual institutions depend upon and are not consequences of educational centralization on the elementary and low secondary
level. The planetarium directors have the opportunities
alone or in concert to plan with whomever they please.
Most importantly, no facilities are closing, nor do plans
exist for closings at the present time. The high activity
levels arise from executive independence, and the museums well meet the needs which they perceive.

The current production at my time of attendance
was "The Silver Star Show:' for the silver jubilee of the
reconstructed planetarium, reopened in 1958 following
a direct bomb hit during World War II. The knowledge
obtained from prior operations was used very well in the
construction of the new facility, providing better crowd
flow, a more extensive exhibit hall, and an attractive
external appearance.
The silver jubilee production covered the twenty-five
year period of the presence of man, directly and indirectly,
in space. The Grand Exhibit Hall theme was devoted to
the persons responsible for making concepts and knowledge about space activities possible. The artistic talent
of the staff in designing, fabricating, and sculpting the

A planetarium's association with a museum, and
vice versa, can positively enhance both facilities, provided that a thematic relationship remains flexible, loose,
and able to grow. 0
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_ _ _ _ _ _ _ _ _ LETTERS
A NEW CHALLENGE FOR PLANETARIUM CONFERENCES
Editor:
It's happened to all of us. At one time or another,
we've returned home from a regional planetarium conference and asked ourselves, "How much did I get out
of that?" Su re, we may have made good contacts over
dinner or drinks, but was the whole conference as information-packed as it could have been? Can we justify the
cost of next year's conference to our administration?
Perhaps it is time we planetarians asked ourselves what
can be done to make regional conferences into more
meaningful experiences. I would like to suggest one way
of doi ng th is.

TRW and learned about satellites-i n-the-maki ng. Finally,
members visited Mt. Wilson Observatory and heard two
talks, one on its history and one by an astronomer on
the frontiers of current research there. In the course of
the two-day conference a mere half-day was devoted to
traditional paper sessions. And what did conferees say
about a meeting with such limited paper sessions? Many
commented that it was one of the most informative and
usefu I conferences they had been to.
My suggestion, then, is that we planetarians start
to regard our conferences as educational sessions whose
purposes are to inform us of current developments and
acquaint us with resources. When you plan a conference,
invite leading astronomers in your area to speak on their
research. Tour nearby NASA facilities and firms that build
space products. Ask an astronaut about his trip. Visit the
nearest optical or radio observatory. Request a media
expert to give a hands-on workshop in his field. There
are dozens of possibilities. We planetarians are just beginni ng to learn that we can ask for and receive benefits as
a group that we could not receive as individuals. Let's
take advantage of that!

Most of us are primarily astronomy educators who
serve two main audiences: children and the general
public. Many of us also serve as local "astronomy authorities" during meteor showers, eclipses, Space Shuttle missions, and other such events. Hence, one of ou r foremost
needs is to be well-i nformed on astronomy and space
science, two fast-moving fields. We can actively use conferences as informational sessions on areas of interest by
inviting more experts as guest speakers and by visiting
astronomical facilities in our areas.
A recent PPA conference in Los Angeles may provide an example of this approach. Th ree guests from JPL
were invited to speak on Halley's Comet, Project Galileo,
and IRAS. The first two items were chosen because they
are probable topics for future planetarium shows and the
third because it was a very current news item at the time.
We also heard a talk on the Search for Extraterrestrial
Intelligence, another common show topic, by a scientist
from the Planetary Society. PPA members then toured

CAN

you

I would like to hear other planetarians' suggestions
as to what they would like to see included in planetarium
conferences.
Kathleen F. Hedges
Educational Coordinator
Space Center
Alamogordo, New Mexico

TOP THIS? ~

Possibly the oldest continually operating Spitz planetarium, a Model A (not A-l),
is located at Parkville High School, Baltimore, Maryland and is operated by Harry
Neuman. This instrument used to belong
to the Maryland Academy of Sciences, and
according to Nigel Wolff (Sky and Telescope,
June 1971, p. 354), is perhaps the third one
ever made by Armand Spitz. The projector
currently resides under a 19-foot (6-m.)
dome, seati ng capacity 30, and has hosted
approximately 10,500 visitors since being
installed here in May, 1975.
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center, with the associated LASP staff moving into the
etarium's offices and (former) production areas. The
etarium chamber-boasting a Zeiss VI under a 20-meter
dome-will become, in the words of the
vicechancellor for administration, "a magnificent classroom:'

JOHN WHARTON

And so, the same people who decided to woo away
from the NFL a high-priced football coach-at the same
time that Fiske's budget was initially slashed for "not
making money'~have decided to go into the White
phant business. (Note: Mark reports that Bob Stoller
remains on staff, and that Fiske will still be host for this
October's RMPA conference.)

Some recent events-later to be referred to-have
made me fearful of what might be a growing trend, the
temptation to go out on a limb in getting the word out
about astronomical events. At the IPS meeting in Vancouver two years ago, I know I raised more than a few
eyebrows when, in a paper on P.R. strategies, I pushed
for moderation in promoting astronomical events. At the
time, I had said something to the effect of "penumbral
lunar eclipses-don't bother:'

NASA TO SUPPLY PlANETARIANS WITH
Just kidding, but NASA should
us some
as we try to keep up with schedule and crew
the latefor upcoming Shuttle missions, brought on
June abort of flight 41-0.

For those who think the public should be told everything there is to observational astronomy, this probably
sounds like heresy. But to the casual public, a penumbral
eclipse simply won't deliver. The same holds true for a
meteor shower peaking a few hours after a full moon,
or-regrettably for those in the northern latitudes-the
return of Halley's Comet. For an event that we know won't
deliver much visually to the average person on the street,
we shouldn't go out of our way to announce it. This is
particularly true when we build shows or special activities
around such events.

At the time of this writing,
maiden
is slated for August 29. Assuming all goes well with this
launch date for 41-0, a great deal of crew shuffling and
mission rescheduling will take place for following
Based on an August 3 plan
NASA "to reschedule
crews for the earliest possible date on flights for which
the training is similar to their original mission:' here's
what will happen:
First, three-and possibly five-Shuttle flights have
been scrubbed. The mission of 41-E--a Department
Defense flight-was cancelled some time ago.
which had been scheduled for an
9 launch
ing Discovery), has been
with some of its
payload placed on 41-0. The crew of 41-F has been
reassigned to mission 5
which is scheduled for
February 12, 1985 launch. The crew of 51-K faces a less
drastic change: their
'85 flight has been
cancelled, but they and their payload-Spacelab-will
only have to wait a month to go into orbit, on 61-A. (It
also now looks probable-although not official-that two
additional DOD
51-C and
will be

Now, I'm not advocating that we all refrain from doing
a show on Halley; it will, after all, be big news in the media,
and there will be a great deal of public interest. But, we
should walk a fine line between presenting the facts and
getting people's hopes up unduly. We have a responsibility
of not only presenting information, but presenting meaningful and significant information. Keep your audience in mind
when you use adjectives to describe an event; something
we might find very interesting may just turn out to be very
disappointing to the general public. Use your professional
judgment, and-above all-put yourself in their shoes.

THE OTHER SHOE DROPS IN BOULDER
The Fiske Planetarium is, for all intents and purposes, closed. This sad news comes after the University
of Colorado this spring cut the faci lity's budget by 70 percent (again-a similar cut took place in 1980), terminated
David Aguilar and Gene Ammarell, and locked the doors
to the public. The reason? You guessed it-Fiske simply
was not making money for the University.

O.K., are you with me so far?
three
crews will undergo
from existing flights.
The crew of flight 51-A will have a four-month
as
they've been moved to 51-0 (with a launch date of
March 13, 1985). The
crew of 51-0 has been
reassigned to mission 5
now set for a July '85 launch.
And, the crew offlight 51-C has been reassigned to 51-G.
(NASA is still carrying the DOD mission of 51-C on its
revamped flight schedule, but no new crew or launch
date is listed; as mentioned
it may be safe to say
51-C's not going anywhere.)

According to RMPA president Mark Petersen of
Loch Ness Productions (and an original member of the
Fiske staff in its glory days when it hosted the 1976 IPS
conference), responsibility for the planetarium has been
transferred to the University's Laboratory for Atmospheric
and Space Physics. LASp, says Mark, intends to convert
the planetarium lobby into a satellite operations control

Orbiters and payloads have also been switched
around on the revised NASA flight schedule. I'll save
you more confusion and not even go into all of that.
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Instead, here's a rundown, straight from NASA, on the
rescheduled Shuttle missions:

Of SCANDINAVIAN DOMES ...
One area of the international planetarium community we haven't heard from much in the past is Scandinavia. Not so any more. Thanks to a kind letter from
Dr. Lars Broman, we're pleased to be able to report on
the status of (and future plans for) planetarium facilities
in this part of the world.

FLIGHT 41-G

Projected date: October 1, 1984
Orbiter: Challenger
Payload: OSTA-3, ERBS, LFC
FLIGHT 51-A

Scandinavia's largest existing planetarium is in
Tampere, Finland. The 20-year-old facility features a
Minolta MS-15 under a 13 meter dome, with seating
for 114. According to Lars, the Tampere installation is
quite successful, with annual attendance averaging
around 90,000.

Projected date: November 2, 1984
Orbiter: Discovery
Payload: Dual option flight, Telesat-H, Syncom IV-l
FLIGHT 51-C-DOD MISSION
FLIGHT 51-B

Projected date: January 17, 1985
Orbiter: Discovery
Payload: Spacelab 3

Sweden has two planetariums, both with 6 meter
domes. One has been operated outside of Stockholm
since 1963 by the Swedish Naval Academy, for educational purposes only. The facility, with a Spitz A3, annually draws some 7,000 school children from the Stockholm
area. Sweden's other active planetarium is in the university city of Lund. Equipped with a Goto GE-6 instrument
and seating for 22, it is open to schools and the general
public, with yearly attendance of around 15,000.

fLIGHT 51-E

Projected date: February 12, 1985
Orbiter: Challenger
Payload: Telesat-I, TDRS-B
fLIGHT 51-0

Projected date: March 18, 1985
Orbiter: Discovery
Payload: LDEF-l Retrieval, Syncom IV-3

Sweden will shortly gain a third planetarium,
Dr. Broman's own Kosmorama Space Theater. The 8 meter
facility will be affiliated with Falun's Dalarnas Museum,
and will be located in the neighboring city of Borlange.
According to Lars, the dome is already constructed, and
awaiting delivery of a Spitz A3P. Scheduled to open in
1986, the Kosmorama dome will seat 54, and will be
open to the public daily.

fLIGHT 51-f

Projected date: April 17, 1985
Orbiter: Challenger
Payload: Spacelab 2
fLIGHT 51-G

Projected date: May 30, 1985
Orbiter: Columbia
Payload: Ease-Access, Telstar-3D, Arabsat-A, Morelos-A

As Lars further reports, "Two large facilities are
planned, one in Stockholm, Sweden, and one in Helsinki,
Finland. Both will have domes in the 23 to 26 meter
range, and feature OMNIMAX movies as well as planetarium shows; that is, if they will be built-none of the
projects is yet funded. The same holds for a planned 8
meter planetarium in Goteborg, Sweden:'

fLIGHT 51-1

Projected date: July 2, 1985
Orbiter: Challenger
Payload: EOS-l, TDRS-C, OASIS
FLIGHT 61-A

Projected date: October 14, 1985
Orbiter: Columbia
Payload: Spacelab 0-1

Still, the planetarium movement in Scandinavia is
gathering steam. Lars hosted a March 15 meeting of some
20 present and future planetarians, and reports that a second Scandinavian planetarium symposium is slated for
the same time next year in Tampere.

fLIGHT 51-H

Projected date: November 27, 1985
Orbiter: Atlantis
Payload: EOM-l

GRIFfITH GETTING GUSSIED-UP
When the Griffith Observatory was completed in
1935, three new-penny-like copper domes adorned the
massive Art Deco structure. They didn't stay pristine for
long. Atmosphere pollutants, weathering, and oil smoke
from a nearby smokestack combined to turn the domes
an ugly dark brown. For some time, Griffith's director,
Dr. Ed Krupp, has wanted to get the facility's most outwardly impressive features looking right, but tight funds
had thwarted any attempts at renovation. Until now.

fLIGHT 61-0

Projected date: January 28, 1986
Orbiter: Columbia
Payload: Spacelab 4
fLIGHT 61-E

Projected date: March 6, 1986
Orbiter: Columbia
Pay/Dad: lntelsat VI-l, Astro-l
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With partial funding from a federal jobs grant,
a $1.5 million restoration project for the domes has
begun. At this time, an intricate lattice-work of scaffolding surrounds the enormous outer dome of the 23-meter
planetarium. From the scaffolding, a team of restoration
experts is painstakingly working to turn back time. When
completed, the domes will not be shiny-new. Instead,
they will be reddish brown in color, and ready for a
20-year natural process of turning blue-green (a desired
coating known in art circles as "noble patina").

back to earth for refueling and a new crew. The landing
party stays on Mars for 18 months to two years, until the
next crew arrives:'
I nspi red by her experience at Case For Mars II,
Carolyn says she's going to start working on a set of
curricula-"class guidelines based on the research groups
we were divided into during the conference. Most likely, the guidelines will be for college-level courses, but I
will probably cut them down for upper division high
school students also:'

By sheer coincidence, the restoration of Griffith's
domes will usher in the institution's Golden Anniversary.
By then, the Griffith staff hopes to work more funding
miracles, this time for interior renovations. On the drawing board for such improvements is, among other items,
the replacement of the planetarium's Zeiss IV instrument
with a Digistar projector. Stay tu ned ...

IT WOULD LOOK NICE IN THE BACK YARD
Now that the National Optical Astronomy Observatories has decided on the design of its proposed
15-meter telescope, the next question is where to place
it for optimum performance (and minimum atmospheric
interference). Two sites are currently being evaluated by
test observatory stations-the summit of Mauna Kea in
Hawaii (elevation of 4,206 meters), and the top of Mount
Graham (3,268 meters high), which is some 80 miles
northeast of Tucson, Arizona. NOAO anticipates it will
take about two years to completely analyze both sites,
and determine where the world's largest telescope should
go to work. The proposed instrument, the National New
Technology Telescope, will be a multiple-mirror concept,
utilizing four 7.5-meter coordinated mirrors.

CALLING ALL MEMBERS
OF THE "MARS UNDERGROUND"
Carolyn Collins Petersen, editor of RMPA's High
Altitude ObserveI'; was a recent participant at Case For
Mars II/ a symposium of "students, professors, engineers,
scientists and just plain space folk" who met at the University of Colorado to discuss proposals and plans for a
manned mission to Mars. Over 150 delegates attended the
conference, which was sponsored by The Mars Institute
of the Planetary Society, the Boulder Center for Science
and Policy, the National Space Institute, and the American Astronomical Society.

A QUESTION OF OWNERSHIP

At the conclusion of
PrillUl Marris faciet
the conference, a mission strategy had emerged; Carolyn
reports that the basic outline
of the mission might look
Ode.
something like this: "We send
precursor missions (flybys,
~·f
rover return missions, etc.).
ImCl'
aClel
Sometime around 2025 ...
Succeffiua conuersio
we launch an interplanetary
spacecraft from low earth orbit. The craft has been
assembled ... with parts brought up in nearly 50 shuttle
missions. A crew of 15 is aboard the craft, encompassing
technical, scientific and support staff. The craft is shaped
roughly like the Mercedes symbol without the circle
around it, and at the end of each leg are two habitats
in which the crew will live for the duration of the outbound flight. Also attached to each leg are Mars shuttles, which will be used to ferry the crew down to the
Mars landing site. Upon arrival at Mars, the crew boards
the shuttles and lands. Sent on ahead of the crew, in a
high-thrust craft, are their supplies for building a base on
Mars. The interplanetary craft would swing around Mars
and do a burn at Mars periapsis, which would send it

o

Fr"

.,
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Due to an editing error in the new IPS Directory,
the University of Pri nce Edward Island (Canada) at Charlottetown is listed as operating the 9-meter planetarium
facility located there. This was meant to be left open in
the Directory, as there is some question as to who actually
owns the planetarium chamber proper. A three-way court
battle has been going on between the University, a group
known as the Abegweit Science Center, and Jacques
Dumas (now the director of the new LeVerrier Planetarium in Three Rivers, Quebec).
As a warning to ambitious planetarians who also
decide to become investors in a planetarium project,
Jacques has compiled a report-including official documents and court records-on this complicated and confusing affair. Some 200 copies of this report still remain,
and Jacques says they are available free of charge upon
request. Write: J. A. Dumas, LeVerrier Planetarium, 205
Rinquet, Three Rivers, Quebec G9A 3C6, Canada. (Note:
The Planetarian is not taking sides in publishing this
information; we are merely passing along a reference.)

WRITE IT OFF AS A WORK EXPENSE
Ted Pedas, of the Farrell, Pennsylvania school
district planetarium, has an interesting sideline-organizing
specialty cruises on ocean liners. Ted reports that he and
partner Marcy Sigler are organizing two cruises for the

return of Halley's Comet. One cruise, for early January '86
called "Stella Solaris:' will sail from Miami to Brazil, go
up the Amazon River for a bit, then swing back through
the West Indies and the Virgin Islands. The other cruise-"Stella Oceanis'~will take place during the last half of
March, winding its way through the Caribbean to and
from Venezuela. Costs range from $2,670 to $5,790. For
more information, call your local travel agent, Sun Line
Cruises (at 800-872-6400 or 212-397-6400), or Ted. And
start stocking up on suntan lotion along with comet pills.

A 16mm computer-generated film and slide set on the

Cali/eo mission to Jupiter is available at no charge from:
Joel Harris, Project Information Coordi nator, Jet Propulsion Laboratory, 4800 Oak Grove Drive, Pasadena,
California 91109, U.S .... Ted Stalec has developed an
interactive computer program (for Apple II) designed for
use in the planetarium by the hearing impaired. Those
wishing a copy of STARS should send a self-addressed
stamped disc mailer and blank disc to: Theodore Stalec,
Physics Department, Cardwell Hall, Kansas State University, Manhattan, Kansas 66502, U.S.... A free Kodak
periodic publication, aimed at multi-media users and producers, is available. For those wishing to be placed on
the mailing list for "Audiovisual Notes From Kodak:'
write: Kodak, 343 State Street, Rochester, New York 14650
U.S .. " A Chesley Bonestell slidelcasette set, "Vision
of Space" (retailing for $15.95), is available at discount
to planetariums-in lots of ten-for $9.00. Contact: Arfor
Library and Picture Archives, 2401 North Taylor Street,
Arlington, Virginia 22207, U.S .... The Astronomical
Society of the Pacific has assembled a slide set of 50 noted
astronomers, depicting them when they did their most
significant work. The set and accompanying materials are
available for $34.95, plus $4.50 for postage and handling from: A.S.P., Selectory Sales, 1290 24th Avenue, San
Francisco, California 94122, U.s .... The March '84 issue
of Technical Photography mentioned the following: "A
welcome announcement from Eastman Kodak (is) the
forthcoming availability of Kodalith film in regular 35mm
camera cartridges." ... Abrams Planetarium continues to
produce a compact and informative monthly Sky Calendar, with annual subscriptions of $5.00. Contact: Abrams
Planetarium, Michigan State University, East Lansing, Michigan 48824, U.S .... Finally, a resource note close to my
heart: The St. Louis Science Center's McDonnell Planetarium has available for sale a used Coto L-1 projector, for
$17,000. Contact: John Wharton, St. Louis Science
Center, 5050 Oakland Avenue, St. Louis, Missouri 63110,
U.S. (Some of the above information was gleaned from
RMPA's High Altitude Observer and PPA's PANORAMA.)

CHANGES IN NASA NEWS PERSONNEL
Effective August 1, several personnel changes have
been made in the NASA Headquarters news organization:
NASA News Chief-David W. Garrett (202) 453-8400;
Public Affairs Officer for International Affairs-Miles
Waggoner (202) 453-8455; Office of Space Flight Public Affairs Officers-Charles Redmond and Debra J. Rahn
(202) 453-8590; Office of Space Science and Applications
Public Affairs Officer-James F. Kukowski (202) 453-1754;
Public Affairs Officer for the Offices of Aeronautics and
Space Technology and Space Tracking and Data Systems
-Kenneth C. Atchison (202) 453-2579. Previously announced positions include: Public Affairs Officer for
Educational and Productivity Programs-Gene Guerny
(202) 453-2197; Public Affairs Officer for Commercial Use
of Space and Technology Utilization-Azeezaly Jaffer
(202) 453-8371; and Office of Space Station Public Affairs Officer-William J. O'Donnell (202) 453-1179.

A SPECIAL EffECT NO ONE WOULD WANT
Because of a design fault in the Schuele Planetarium, Bay Village, Ohio can now claim (dubiously) the
world's most elaborate planetarium special effect. For the
facility's manager, Doris Forror, it all started in 1969, when
she discovered that the building had no footer drains. With
a steadily deteriorating roof surface down through the years,
the Planetarium's HVAC ducts began periodically loading
up with water. This March, the situation reached its inevitable conclusion. According to Doris, "One day, the heat
ducts started to fill with water again. The heated air picked
up the moisture, which then encountered the cold roof and
cold dome, and Voila! RAIN. It actually rained for three
days in the planetarium!" It seems hard to believe, but Doris
claims that, when maintenance personnel finally arrived,
1,800 gallons of water were pumped out of the ducts. SWAP
has the annual Bent Planet Cage award, which goes to the
disaster of the year in that region. Perhaps GLPA could now
start the "Gunky Dome Panel Award:'

STAR TRAILS
IPS president-elect Alan friedman is leaving the
Lawrence Hall of Science to head a new science center
under development in the New York City area ... Outgoing SWAP president Bill Lawson, long-time head of the
Garland (Texas) school district planetarium, is retiring
from the field to pursue a career in dentistry ... Bob
Wallace has been named as the new Curator of the Gates
Planetarium in Denver; Bob previously served as
Technical Engineer on the Gates staff ... Rick Reif is
leaving the Hetteran Planetarium in Albuquerque, New
Mexico, to become professor of physics at Utah State
University in Ogden ... Craig Robinson has stepped

RESOU RCf ROU N DU P
Griffith Observatory's John Mosley has prepared an
annotated directory of astronomy microcomputer programs.
Write to John at: Griffith Observatory, 2800 East Observatory Road, Los Angeles, California 90027, U.S ....
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KUDOS & CASTIGATIONS
Kudos to:
NASA, which in ceremonies at the Smithsonian's

down as director of the Gengras Planetarium in West
Hartford, Connecticut ... Lauray Yule is taking a position with the Steward Observatory; she had been director of the Shasta County Schools' Schreder Planetarium
in Redding, California ... Suzy Gurton is the new astronomicallecturer at the Griffith Observatory Planetarium;
Suzy replaces Kathy Hedges, who became Education Coordinator at the Space Center in Alamogordo, New Mexico
... Jim Brown has resigned as assistant astronomer at
the Adler Planetarium, to devote full time to pursuing an
advanced degree ... Sharon Parker, formerly with the
Clark County Community College Planetarium in Las Vegas,
will undergo climate shock this fall as she becomes the
14th intern at the Strasenburgh Planetarium in Rochester,
New York ... Strasenburgh's previous intern, Mike Murray,
has been appointed director of the John Young Planetarium in Orlando, Florida ... Doug Murphy has been added
to the full-time staff of the Abrams Planetarium at Michigan State University in East Lansing; Doug will be involved
in education and production work ... Betty Wasiluk is
no longer with the Bishop Planetarium in Bradenton,
Florida ... Jack Spoehr, formerly of Spitz Space Systems
and now with IMAX, is the 1984 recipient of the MAPS
distinguished service award, in recognition of his many
years of caring service to the planetarium field ...
Dr. Mark Chartrand, former Chairman of the Hayden
Planetarium, has been elevated from Executive Director
of the National Space Institute to the organization's Board
of Directors; Dr. Glen P. Wilson has become Acting Executive Director of NSI.

National Air and Space Museum on May 18, officially transferred ownership of the Viking I lander to NASM. Along
with the transfer went a plaque, renaming Lander I the
Thomas A. Mutch Memorial Station. The plaque is on loan,
as NASA has announced it wants it back when the astronauts voyage to Mars. This was not only a poignant bit of
public relations, but also a hopeful look at continued
space exploration without "Star Wars" strings attached.
Somewhat conservative national columnist ......... 'V.,.."-Will who, in an article in Newsweek, said "I shall use
my dying breath to whisper praise of (federal budget
director) David Stockman, but he should not have killed
NASA's plan to send a satellite to intercept Halley's Comet:'
Will's column in support of space exploration for the sake
of exploration concluded with the admonition to the
Reagan Administration that "We know next to nothing
about virtually everything. It is not necessary to know the
origin of the universe; it is necessary to want to know.
Civilization depends not on any particular knowledge,
but on the disposition to crave knowledge./I

Castigations to:
George Will's fellow columnist William Safire who,
in a Time Essay, referred to Halley's Comet as a "sure
thing;' something to depend on in uncertain times. Orbital
periodicity aside, Safire went out on a limb by strongly
implying that Halley will be a spectacular event for
Americans to watch for. At the same time, he said, "Some
tidy-minded scientists will refer to it officiously as 'Comet Halley; recalling 'Comet Kohoutek' of a decade ago,
which was a fraud and a flop and nobody cares if it ever
comes back:' By promising his band of loyal readers that
Halley will be a "sure thing," Safire will, in the end, be
responsible for perpetrating cometary fraud. Go cautiously
as you prepare your Halley's Comet show!
Those museums and planetariums that held
Perseid watch parties this year-under a full moon. We

"-

SHELDON SCHAFER

all knew the Perseids were going to be lousy to see this
time around, so why promote it as usual? One museum
went so far as to proclaim this year's Perseids lithe
Celestial Show of the Year!" and then went on to charge
admission to the watch party.

There have been no submissions to this column for
quite some time. I would like to remind everyone that
I am willing to act as an intermediary in the event of problems encountered with manufacturers of planetariumrelated hardware or software (exclusive of star instruments
themselves). Please refer any complaints of this type to
me, and I will let everyone know of the results. 0

Myself, for becoming the sticky cog in the distribution of the new IPS Directory. My error in judgment was
to take on too much in this voluntary vein, at a time when
the circumstances demanded my attention to the real
priorities-family and job. I come away from this experience apologetic to my colleagues, but also mindful that
the real answer lies in compensated personnel for future
publications efforts. D

CONSUMER
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and relevant data like altitude and range. It sounds awfully
easy but requires practice to get the timing right. At 290
seconds per try (unless you make mistakes and abort) it
also takes time.

JOHN E. MOSLEY
Now it's time for fun and games. In past columns,
I've reviewed programs that let your microcomputer
calculate answers to astronomical problems, and this is
the obvious sort of thing that long ago, we all knew we
would do with our personal computers, just as soon as
they were invented. We probably didn't realize the impact they would have in word processing, telecommunications, and games-at least I didn't. Word processing
is beyond the scope of this journal, and next issue, I'll
comment on telecommunications for planetarians. This
time, however, I'd like to review two good astronomical
games-actually simulations.
Casting aside the half billion versions of Moon
Lander (which I first saw at the Davis Planetarium in
Baltimore) and arcade astronomy (like Asteroids and
Shoot-The-Alien), there are two excellent simulations that
should interest even the stodgiest planetarian. They won't
interest the average 9-year-old who thinks the most vital
computer component is the joy stick: they go too slowly,
take too much thought, nothing blows up or dies, and
you don't get a score-you win by successfully completing your mission. But you do learn a lot about what
it takes to navigate a spaceship, and you end up with an
appreciation for what it must take to do the job in real life.
The two simulations are Rendezvous (Edu-Ware,
P.O. Box 22222, Agoura, CA 91301; 818/706-066'1) and
Saturn Navigator (Sublogic Communications Corp., 713
Edgebrook Dr., Champaign, IL 61820; 217/359-8482). They
were both written by Wes Huntress, who is a talented
scientist at the Jet Propulsion Laboratory. Both run on
Apple computers and Rendezvous also runs on Atari.
In Rendezvous, you launch a shuttle spacecraft into earth orbit, maneuver to a higher noncircular orbit,
match velocities with a space station, and dock with the
station. The program is divided into these four sections
and you are supposed to successfully complete one
before continuing to the next (although you can start at
the beginning of each section and save a good flight to
disk for later replay).
The goal of a successful launch is to achieve a
nearly circular orbit. The boosters and main engines fire
for a fixed 90 and 200 seconds respectively while you
control the shuttle attitude; the idea is to end up with
near zero vertical velocity at a minimum altitude of 191
kilometers, and with a minimum horizontal velocity of
7800 meters/second. The monitor splits the screen to
show the shuttle chugging up and away, the flight path,
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During the rendezvous section, you experiment with
thrust angles and velocities to see the effect they have
on orbital motion. During the approach maneuvers, you
are shown both a television view of the space station and
instrument readings-distance, approach velocity, horizontal and vertical displacements from the orbit path, and
horizontal and vertical velocities relative to the station's
orbital path. You learn patience and find out why practice
makes perfect. The actual docking is even more trying and
takes real dedication to pull it off. You finish an hour or
so after launch with a real sense of accomplishment and
an appreciation for the complexity of orbital mechanics.

Saturn Navigator is equally complex and shouldn't
be attempted unless your head is clear and the evening
is free. According to the instruction manual, "The programs on this diskette are designed to illustrate how
spacecraft are maneuvered from one planet to another.
The laws of celestial mechanics are demonstrated in a
game-style format using high-resolution graphics and 3-D
animation ... Saturn Navigator is a complex simulation
which uses sophisticated calculations and a large Saturn
data base to simulate interplanetary flight as realistically
as possible:' This it does. Again, there are four parts: the
flight from earth orbit to Saturn, injection into the initial
Saturn orbit, orbital maneuvers to put the spacecraft into the proper equatorial orbit inside the C Ring (this was
before rings interior to the C were discovered), and
rendezvous with a space station in near-circular orbit.
It does not shy away from complexity in rules or vocabulary and you are required to take into account lithe
asymptotic (zero gravity) mass distance:' "latitude angle
at approach ring plane crossing:' and are reminded that
"orbit inclination changes are made by rotating the orbital plane about its ring-plane axis" and "orbit periapsis
changes are made by an engine burn in the appropriate
direction of motion applied along the orbit path at the
opposite extremity of the orbit:' Whew! Now you see
why it's more educational (and slower) than Donkey
Kong, and that it contains enough solid science to be a
real learning experience. The graphics are not bad either,
and are reminiscent of the early Jupiter and Saturn flyby simulations that came out of J. P. L. in the early 1970s
and which were amazing for their time. But be forewarned-your typically l1-year-old Asteroids freak will
not play Saturn Navigator. It requires him to do something he does not associate with video games: think. And
if he doesn't, he won't get anywhere. Emphasize to him
that it is a simulation, not a game, and this is what
Captain Kirk had to learn in flight school.
Continued on page 33

PRESIDENT'S M.ESSAGE
... continued from page 3
material submitted now than can be used. Tasteful advertising will begin with the winter, 1984 issue, coordinated
by Carolyn Collins Petersen. Dr. Larry Toy and his elections committee did a very thorough job of preparing the
slate for the fall, 1984 elections-For President-Elect: Von
Del Chamberlain, Lee Ann Hennig, and Terence Murtagh; For Executive Secreatary: Jack Dunn; For Treasurer:
John Mosley and Mark C. Petersen. Council established
the procedure that nominations for the IPS Special Service Award (to be given at a conference) will close 6
months before the preceding off-year Council meeting.
However, one can nominate at any time, sending nominations to the Awards Committee Chairperson, now
Bruce Dietrich. One award was presented in 1984, to
Ronald N. Hartman of Walnut, California.
The 1986 IPS Conference plans were described and
illustrated by Richard Norton and Lonny Baker of Flandrau
Planetarium in Tucson. This is another conference that
you won't want to miss. Up-to-date astronomy will be the
theme here, since there are many researchers and facilities
close by. The deadline for proposals for 1988's conference
site has been extended to January 1, 1985, since no complete proposals were received by the time of this year's
Council meeting. A complete set of Conference Guidelines,
edited by Lee Ann Hennig, can be obtained from me.
Some IPS projects are completed and some are still
in the making. The IPS video of simulations done on the
Digistar by Jeri Panek of Evans and Sutherland was shown
repeatedly in the lobby at Monterrey, and Jack Dunn,
who initiated the idea, has sent copies to each affiliate
for local duplication and distribution. Thanks, Jeri and
Jack. The IPS-NASA 28V2-minute video film, that will be
aired on public television and available for copy by any
planetarian, is stalled for lack of material. Chairman of
the project, Dr. William Gutsch, says he has about half of

what is required. Although video or film is preferred, if you
do not have this capability, send Bill a few slides (to Hayden
Planetarium, New York, NY). Dr. Charles Hagar and his
committee, using money donated by Spitz Space Systems,
will send a world-wide survey sometime later this year,
that will culminate in the best directory ever. Mark C.
Petersen, I PS Representative from RMPA, was appointed
by Council to keep an official up-to-date IPS fi Ie of names
of planetarium professionals and addresses that will be
used for the survey and many future IPS projects as well.
During affiliate presentations at the all-member IPS
busi ness session, MAPS President Dr. George Reed presented a MAPS special service award to Jack Spoehr,
formerly of Spitz, for his many long-time contributions
to planetarium education. Later within the conference,
Jack made some special presentations himself: Mexican
flags flown on the Space Shuttle (during the first of three
IMAX flights) to each of the Mexican planetariums with
IMAX theaters.
IPS concluded its outstanding week with yet another
award, one to Centro Cultural Alfa, a plaque that reads:

Special Appreciation Award
Presented to
Centro Cultural Alfa
Hosts of the Seventh Biennial Conference
of the International Planetarium Society
July 7-5, 7984
Executive Council
International Planetarium Society

To Guillermo Schmidhuber, to Roberto Ortiz, to Miguel
Angel Delgado, to Jose Doria, to all the boys and gi rls of
Alfa who helped us enjoy the week with their high spirits,
to all other Alfa staff; and to Board President Alejandro
Guzman and other Board members, GRACIAS! 0

.--_TELECOM.M.UNICATIONS
Editor's Note:. It is now possible for us to
receive material via telecommunications and thus
avoid the expense of additional typesetting. If you
prepare an article on a computerized system that
is modem-compatible, it may be
transmitted over regular telephone
lines to the following number:
(717) 291-9545. Before sending, however, please
notify the printers of this magazine (Innovative Ink)
in advance that you intend to do so. Their office
number is: (777) 299-7547. Thank you.
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W-"AT'S
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JAMES BROWN
A new series of books from Klein Publications,
12225 Magdalena Avenue, Los Altos, CA 94022, fills an
important need for concise listing of all types of interesting astronomical objects. Enough information is supplied to be widely useful including the "visibility class"
of every object, which is unavailable anywhere else. "If
you love deep-sky observing, (this) ... is one of the (if
not the) most exciting observing tools since Burnham's
Celestial Handbook:', said Allan Abrams of the National
Deep-Sky Observers Society. Volume I is $6.95, Vols. 2
& 3 (together) are $11.95, Vols. 4 & 5 are $11.95, and all
5 vols. are specially priced at $27.95. Postage is $1.00.
Also, from Klein Publications for $12.95 plus $1.00 postage is a new book, "POCKET COMPUTER PROGRAMS
FOR ASTRONOMERS:' All programs are written in BASIC
language. The programs are designed for the Radio Shack
PC-l and PC-4, and the Sharp PC-1211.
From Zephyr Services, 306 Homewood Avenue,
Pittsburgh, PA 15208, comes yet another computer program for the Apple for IBM PC. ASTROBASE is an astronomical data base containing information about hundreds
of deep-sky objects. Intended as an observing record, this
data base will keep track of the things you observe and
those you want information about before observing. For
a price and a catalog of other astronomy computer programs, contact them at the above address.
Mathematical Software Co., PO Box 12349, EI Cajon,
CA 92022, has released a program that might prove useful
to those of us who do a lot of statistics. MULTIPLE FACTOR ANALYSIS is a powerful statistical tool widely used
by medical, social, biological and physical scientists as
well as by marketing and public opinion research practitioners. Factor analysis is especially useful for test construction, questionnaire design, analysis of survey responses
and explorations involving multiple variables. The package includes (for the Apple II computer) a disk and
documentation for $49.95.
Solutions, Inc., 13 State Street, Box 989, Montpelier,
VT 05602, has produced REPORT and SORT, companions
to VisiCalc. These two programs (Report is $79 and Sort
is $89) will allow you to add new dimensions to the printout of your Visicalc files.
Astronomical Society of the Pacific, 1290 24th Avenue, San Francisco, CA 94122, has released a new slide
set, WORLDS IN COMPARISON. Designed by former
NASA Visual Information Specialist Stephen Meszaros,
the 15 slides bring together the best spacecraft and radar
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images of various planets and moons in our solar system
for easy comparison. The set includes a detailed caption
booklet givi ng all the relevant characteristics of each body
and explaining the significance of each comparison. The
set is available for $14.95 including postage.
In May, 1983, Bordagaray Video Productions was
on location at the Fifteenth Annual Riverside Telescope
Makers Conference at Camp Oaks in Big Bear, California. BVP was under contract to Astro-Vid of Ventura CA,
to produce a half-hour video cassette program designed
to give an overview of this important conference. BVP
is now handling distribution of this program and it is
available for $60 per cassette plus $3 for postage and
handling. For more information, contact them at: 298
Pismo Street, Suite C, San Luis Obispo, CA 93401.
Mrit Press, P.O. Drawer R, Decatur, Georgia 300312244, has released a new book for $14.95 plus $1.45
postage. STARS OF JADE tells about ancient Chinese
astronomy. How ancient? . . . According to Gustave
Schlegel (when he published his Uranographie Chinoise
in 1875), itis supposed to have begun way back about
15,000 B.C. Julius D. W. Stall, F. R.A.S., author of Patterns
in the Sky has translated the two-volume book, Uranographie Chinoise/ into English, and then researched its
contents at the Fernbank Science Center, Atlanta, Georgia.
Now, he has recorded these findings in Stars of Jade/
a book full of the mythology, calendar lore, and star
stories concerning the four major Asian sky animals:
the Blue Dragon of Spring, the Red Bird of Summer, the
White Tiger of Autumn, and the Black Tortoise of Winter.
Also included are compilations on the 28 lunar mansions
of the Oriental zodiac. 0

COMPUTER CORNER
... continued from page 31
The Griffith Observatory can now be reached
through CompuServe at rD# 74156,473. I would enjoy
exchanging electronic mail with other pianetarians who
are also CompuServe members, and would like to hear
of other on-line astronomical data services (besides those
in Houston, Kalamazoo, and Titusville). D

PLANETARIAN INDEX AVAILABLE
John Mosley has compiled and printed an index of
major articles that have appeared in the Planetarian
since Vol. 1, #1, and is making copies available for
the cost of printing and postage. If you would like a
bound copy, send $5.00 to John at the Griffith Observatory, 2800 East Observatory Road, Los Angeles,
CA 90027. John will update his index periodically,
and is also offering a Planetarian reprint service.

FOCUS ON EDUCATION
MARK S. SONNTAG
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CONSIDERATION OF VISUAL PATTERN PERCEPTION

As

RELATED TO CONSTELLATION
William H. lowry
73 South 400 East
Logan, Utah 84327

ABSTRACT
identifying constellations .. :' (Bondurant, 1975, abstract).
Additionally, constellation location is basic to the use of
the sky (i.e., deriving information from it), since constella··
tions aid in finding objects of interest.

Constellation study is basic to deriving information
from the sky. To view the constellations requires perceptual
skills; A developmental theory is considered through an
analysis of research studies. Although perceptual "methods"
are available to the child early in life, development seems
to occur in factors supporting the "method" used. The level
at which learners are "perceptually ready" to begin constellation work, and instructional methods which can be used
to encourage this perceptual readiness, are considered.

Bondurant has recognized the importance of certain
skills which relate directly to visual perception in the study
of constellations.

1.

"discriminate between the brightness of stars;'
and

INTRODUCTION

2.

The planetarium broadcasts content information to
the learner primarily through audio and visual channels.
Visually, it presents a representation of the open sky. The
most convincing simulation is achieved when the planetarium theater is darkened and only stars are projected
onto the domed screen overhead. If the dome is large
enough, say thirty feet in diameter or more, the effects
of motion parallax, binocular disparity, motion perspective and texture gradients (Rosinski, 1977, pp. 55-56) are
not as available as in normal light conditions. Without
these normal depth cues, accurate estimates of distance
are more difficult (Owens & Leibowitz, 1976). Visitors
often comment, "It looks like you took the roof off'

"recognize a constellation against the background of the sky:' (Bondurant, 1975, abstract).2

Further his "recognition" task might be broken
down into ...

1.

recognition of a star pattern, and

2.

detection of the pattern (as a figure) from the
rest of the stars (as a ground).3

OBJECTIVES Of THE INQUIRY
There exists formal disagreement among planetarians
as to when a child should first visit a planetarium for constellation work. 4 The objective of this study was to collect
and synthesize research related to visual pattern-perception readiness of young children (ages two to eight years).5
The study was intended to provide some guidance concerning an appropriate age to begin constellation work.

If the observer stands at the center of the dome,
the view of the sky is Earth-centered and ego-centered.
The day-to-day world is a bit different. For example, an
adult is presented with a view of the top of a table, while
a small child observes the underside of the object (Heldmeyer, 1978). The "sky" is egocentric to a/l observers.1

lThe lisky!! is that portion of the celestial sphere visible at
anyone time overhead. For purposes of this analysis, the lisky!!
is earth-bound.

The celestial sphere is conventionally divided into
areas which we call "constellations:' Each of these is
usually recognized by a pattern of stars. The term "pattern" is taken to mean an arrangement of natural inhomogeneities in a surface (Gibson, J. J" 1951, p. 411).
For the purposes of this study, a constellation will be
defined as any pattern of stars recognized by an observer.
The location of a constellation is, therefore, a form of
"patterni ng perception" (Rosi nski, 1977, pp. 125-126).

2Rosinski (1977, pp. 125-126) identifies three types of pattern
perception: (a) discrimination--':'you are presented with two patterns
simultaneously and must determine whether they are the same or different,li (b) recognition--':'given a pattern and asked whether you have
seen it before," and (c) identification--':'we must not only be able to
say that a pattern has been seen before, we must also be able to assign
it to a specific (concept, WH L) category:'
3E. J. Gibson defines this form of detection as lifinding embedded figures" (1967, p. 171).

The process of locating constellations is " ... deemed
important since a large portion of time in each planetarium
presentation made to school groups is usually devoted to

4Bondurant indicates a lack of readiness in fifth graders (1975).
sliReadiness" is a preparedness to respond or react (ERIC
Thesau ru s).
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REVIEW OF THE liTERATURE
increase in ability is related to the improved use of the
method. A number of factors have been attributed to this
improvement; among them, memory, speed of information processi ng, and confidence.

It is important to distinguish theories of perception
process from those relating to development. Concerning the
perception process, the Gibsonian theory indicates that the
p~rceiver "picks up" information from a veridical array. The
Neisserian approach indicates the process is cyclic, and that
perception is internally based. Several authors suggest that
the two can coexist even though they seem opposed at this
point (e.g., Uhr, 1966, p. 365; Rosinski, 1977, p. 4). Landers
allows us to see a kinship between the two theorists when
we consider perceptual development approaches.

Three studies related directly to the conditions extant
in the planetarium during constellation work. With regard
to the constellation as a figure against a ground of stars,
Meyer has noted that young children tend to fix on the
center of a pattern, rather than scan it as older students
would (1978, p. 185). This writer has noticed this phenomenon in the planetarium. When young viewers are asked
to point to a given constellation pattern, they tend to
point wherever they happen to be looking at the time.
More sophisticated learners do, indeed, seem to scan
more efficiently. Kunen, et aI., found that as a simple
line form was gradually reduced to a pattern of dots (in
a recognition test), the amount of perceptual analysis
increased and memory performance increased. Recognition improved. The only exception occurred when the
incompleteness surpassed the subjects' ability to make
clear identification (1979, pp. 574, 582). This is particularly important in constellation study where (a) figures
are very incomplete, and (b) "identification" of the figure
is essentially meaningless in terms of "real" or "familiar"
objectsJ Gollin indicates that practice with complete
figures (e.g., line drawings of constellations connecting
stars with lines) does not improve memory or recognition of very incomplete patterns. However, he found that
practice with less complete patterns enhanced later performance with "greatly reduced figures" (1960, p. 298).

According to Ghent (1960), Gestaldt theory
has proposed that form perception is unitary and
primary and does not show any ontogenetic
changes. "Perceptual development" theorists, such
as Hebb (1949), Gibson (1963) and Piaget (1950),
on the other hand, propose that accu rate perception of simple geometric forms evolves as a result
of maturation and learning. (Landers, 1971, p. 587).6
Neisser would agree with the developmentalists as would
most learning theorists. For educators, the developmental view is a more convenient way of looking at human
learning and cognitive development than the Gestaldt approach (Norberg, 1978, p. 12).
Is there evidence of Gestaldt-like or nativistic perceptual abilities at birth? Researchers have indicated that
pattern perception skills are present in newborns (Fantz,
1961, p. 72; Rosinski, 1977, pp. 139 ff.; Cohen, 1979).
Thus the problem of development appears to be one of
"modification and improvement rather than construction"
(Hershenson, 1967, p. 326). Cohen, in particular, has indicated that infants exhibit discrimination, recognition, and
identification (1977, pp. 895-898); therefore, even the
very young are said to be organizing perception. By the
time the child reaches age four and a half years, s/he is
exhibiting recognition (one type of pattern perception)
at an almost adult level (Perlmutter, 1974, p. 447). Evidence of an organizational method appears again in Nettlebeck, et al. (1979). These researchers compared discrimination response times to display times for a group of age
range seven to ten years and a group of adults. While
it is true that the chi Id ren had consistently lower scores,
the response time curves were remarkably similar in
shape. In other words, the two groups of subjects seemed
to be using much the same method of perceptual processing. The authors go on to say that the results were not
caused by slower perceptual speed, rather the children
were more cautious. The implication is that either the basic
method is rather fully developed by the age of seven to
ten years, or that type of method is available from infancy.

Factors such as those described in the preceding paragraph (external to the "method") develop and, thereby, the
perceptual performance develops. In referring to one such
factor, "attention;' Rosinski states that young children
" ... simply do not use this ability spontaneously; it must
be directed. Older children do not possess an ability
lacked by first graders; they are able to use an existing
ability to advantage" (1977, p. 199). E. J. Gibson has proposed that trends in this development exist but that
... trends do not imply stages in each of
which a radically new process emerges, nor do they
imply maturation in which a new direction exclusive of learning is created. (1969, p.450)

6The studies examined are concerned primarily with the perception of form and of pattern phenomena. To J. J. Gibson, these are
fundamentally different, because a pattern may supply a different
array than a form. However, the same internal processes are going
on in the perception of either phenomena (Uhr, 1966, pp. 365-367;
Fantz, 1961, p. 66).

All the relevant studies reviewed indicate that
perceptual ability improves with age. It indeed, the type
of method is not changing, then it would seem that an

7Cygnus, the constellation pattern, does not look like a swan;
the Big Bear isn't one.
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recognition (i.e., figure-ground). In addition to figure-ground
complications, the following problems may exist:

Gibson indicates that practice can be used to modify or
improve factors related to perception processes (1969,
p. 191). A number of the authors support Gibson's recommendation (e.g. Armentrout, 1971; Rosinski, 1977, pp. 80,
155, 197; Pezdek & Evans, 1979, p. 372).

1.

The placement of the viewer within the theater
can cause size and shape distortion resulting
in an "essentially different image" (Project SEE,

1974, p. 00015)

DISCUSSION OF THE FINDINGS
The studies analyzed indicate the presence of an
organizational method which forms a basis for pattern
perception skills. 8 Although the "method" is said to exist
in the very young, the use of it is "modified and improved" through training (i.e. experiences) during the
development of the individual. Although evidence is
incomplete, it appears that the basic perceptual method
necessary for constellation work is available to children
by the time they enter kindergarten. It should be pointed
out, however, that there is sti II extensive disagreement
concerning the nature of the perceptual organization process, and its relationship with the noted external factors
(Cohen, 1979, p. 898).

2.

Figures are not always oriented as they are
taught-thus requiring more perceptual skill
(Kaufman, 1979, p. 158)

3.

I n some cases, the constellation sought is not
visible in the sky at a given time (annual, diurnal). This could easily add to perceptual
confusion.

A consideration of the problems stated can give di rection
to the planetarian in her/his development and production
plans. At the same time, the questions offer avenues for
future study within the area of general readiness.
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SKY NC>TES
JACK DUNN

Recently I've been listening to several commercial
shows. Garry Stasiuk has sent me the soundtracks for six
of his shows to audition. Right now we are running Loch
Ness Productions' "Saturn: Before Voyager and After"
here at Mueller Planetarium. While visiting a nearby
planetarium I saw a show featuring commercial recordings (which I'm sure all have seen). (It was produced
under a grant.) And, the other day I happened to see one
of Captain Science's productions again. I would like to
thank Garry for loaning me his tapes. It's not really my
place to review entire shows but I can comment that the
soundtracks are very professional and Paul Nelson's music
is effective. And I cou Id say this about the Loch Ness and
Strasenburgh programs also. All this causes me to comment. Those programs which used original music were
more effective. The
using records as a source was
not as satisfying. But there is one point I would like to
address in more depth. Whether the music you use is
from one of the planetarium vendors or if you are just
using records, the music used wndernarration should be
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quite different from what might be used in the foreground. For example, a friend of mine in the local astronomy club is a very fine photographer. He has put together
some excellent slide shows (using a programmer and
dissolver) which express the beauty and wonder of the
universe set to music. But then John created another program on the theme, "Why Become an Amateur Astronomer?" This was different. His script was pretty good. And
he had a local radio personality read the copy. This person turned out to be a good narrator (not automatically
the same thing-remember Les
But John used
exactly the same kind of music n this program that he
had used in his "Wonder of the Universe" (non-narrated)
show. It just doesn't work as well. The audience is constantly struggling to hear that fine music. It distracts from
the narration. So the next time you are
to use
ng identifiable or possibly overt (no "Star Wars"
music, please-or "Star
just remember this cosmic
question. Do you want your audiences to
along with
your soundtrack-or listen to it? D
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Special How-To: Plagiarizing without legal risk (How to
rip off the Strasenburgh).
The Curio Shop: Fabulous profits, and places to see your

JAN_E_'S
__
_CORNER

books.

JANE P. GEOHEGAN

Non-Astronomical Programming:

Dare we make fun of ourselves? If we don't, someone else might! Bob Hillenbrand of Daytona Beach Planetarium supplies us with his valued copy of this brochure,
but he doesn't know (or won't say) exactly where it
originated. Perhaps it's just as well ...

THE FAMOUS PLANETARIANS SCHOOL PRESENTS:

Laser Shows
Meteorology
Navigation
Puberty

Funding Your Facility: How to locate skeletons in your
trustees' closets.

When to light Up Your Applause
Bilingual Communities: (We include a dictionary of

EMPLOYMENT OPPORTUNITIES FOR PlANETARIANS

astronomical terms in Spanish, Polish & Swahili!)
AND, of course, MUCH, MUCH, MORE! In short, all
you need to know. Knowledge of astronomy is optional.
FAMOUS PLANETARIANS SCHOOL also offers a
FREE placement service. So far we have found jobs for
all of our grads, but not necessarily in the planetarium
field (unfortunately).
Do you want to be in a secure well-paying profession? One that is always exciting, with YOU at the center
of attention? Of course! We all do. We are here to teach
you the rewardi ng profession of a Planetarian. No, that's
not the life of a flatworm, but as a real star-traveler.
It could just be that YOU have the talent
to successfully run a multi-million dollar
INTERESTED? Take the following talent test, and enter the
contest on page six. YOU may take the biggest
in
your life and of course, there's no obligation
for
the $25 grading fee which can also be used as your very
first installment towards a career in the stars.

ABOUT OUR STAFF & FACULTY
Our faculty consists of 12 of the best professional
people in the field. We don't list them here, but you
would probably recognize many of them from their pictures which have been distributed nationwide. Chances
are, there is a FPS graduate in your city, or perhaps even
a member of our faculty. You may even recognize some
of them determining bary-centers in your local topless
bar establishments. Always working and on the lookout
for new a startling effects.

The FAMOUS PLANETARIANS SCHOOL has been
designed to prepare and train people for this exciting life.
And YOU can look forward to the day when our famous
Porta-Planetarium is brought to you by FAMOUS TRUCKDRIVER SCHOOL.

WHAT YOU WILL LEARN IN
THE FAMOUS PLANETARIANS COURSE ...
Narration: colorful writing and catchy phrases

READ WHAT THESE SATISFIED GRADUATES
HAVE TO SAY ...

Music: Using the Hammond Organ. When your only
instrument is a drum. When is Guy Lombardo
appropriate. Much, much, more.

Illn just five short months! my weekly salary is now
well over $600. ! paid for your course in just two weeks"

How To Answer Stupid Questions: (With stupid answers,

jane Goodbody, Kansas

of coursel We give you over 53 stupid answers supplied by our stupid instructors.)

II/ used to spend weeks trying to come up with new
programs. Since taking your course! the ideas come so
rapidly, that we change our shows every week!!!

Grabbing the Audience's Attention: Strobes! Spri n klersl
& Cherry Bombs!!! An explanation of 120 dB-the
threshold of pain! Making people sick through star
motions!!!

justin Sane/ Samsula! Florida
I~fter learning about the rewards of light shows and
cosmic concerts! our gate increased 5/000%t!

Special Problems: Hecklers, Body Odor, Visiting Planetarians, Flatulence.

Stu Ped! Cocoa
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IIYour course has shown me how much you can
get out of a planetarium. Unfortunatel}j I now have so
many special effects, my audience is reduced to three."
Amored Sputz, Useless
1'/ created a whole new universe."

SCORING YOUR TEST? ? ?
Divide the number correct by the
add the phone number of Edmund Scientific,
a
bonus of one point for each time you have seen the Star
then you
Trek movie. if your score was 37.4% or
may have talent as a planetarian, so please continue.

Allah B. Praised, Persia

ANY

THE FAMOUS PLANETARIANS TALENT TEST
1. The planetarium dome is filled with stars. The sun rises
majestically in the east. Suitable background music
would be:
A. Bagpipes and Drums of the Scottish Highlander
Band
B. Also Sprach Zarathustra by Strauss
C. You Light Up
Fire by Debbie Boone
D. /(s Not Easy Being Green by Kermit the Frog
you answered B, then you're on your way to being
a planetarian. If you answered
then you're on your
way out of the field. You'd be su rprised how many
say A.)

2. Which of the following is the Great Square?

Are there any
for
You bet there are! There are over 900
in the U.S. run
people
like you. Even with automation, they don't run themselves. You are needed NOW!
shouldn't I go to colleg;le!
That may be one way to learn the
but it's
not the best. College is
it takes four years
your time-time you could be making a fantastic
as a planetarian trai ned
FPS.
What does FPS cost?
Is any price too
to pay for a secure
job on the front lines of the future?
to answer
of your
Send your
this question in the quiet
drawing from page
and we'll take you from there.

LET FAMOUS PlANETARIANS
A.

B.

.

\

course the correct answer is A. Would you believe
there are those who would answer
3. The sun is rising as n
would be:

AWAY"

CONTEST
and draw
must be
least
Fill out the coupon
the resu Its of you r

1. Suitable narration

A. Now we see the sun.
B. Now we see the sun rising in the east.
C. As the faint
of dawn ascends
in
celesthe east, the dark sky with its
tations must yield to the sun; and the sun in turn,
unselfishly surrenders its life-giving warmth so that
the earth may bloom and prosper.
D. Look at the sun.

P.O. Box Parsec 7

i know what you're probably saying. You're saying, "I could never write anything that good:' OH
YES, YOU CAN! We will help you recognize fine
writing and to copy it right. We will also give you a
helpful book of phrases just as thick as this one.) Oh
yes, the correct answer was D.
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Name
Address
City _ _ _ _ _ _ __
Age _ _ __

Attn: Emma Greenman

State ____ Zip _ _ __

List 3 times we can call you when you will be alone and
we can explain all the
of our course.
Check if: Trekkie ___

Veteran ___

0

