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Over the past month, I have been striving to answer the question, “What is
the orbital period of Jupiter’s moon, Callisto?” I have found how long it takes
Callisto to orbit Jupiter and, in doing so, proved that other astronomers, who used
highly sophisticated technology to find Callisto’s orbital period, were correct.
Using my observations, I have verified the fact that Callisto’s orbital period is

approximately sixteen days.

Equipment
The equipment I used was a 40x refractor telescope, with a 400mm focal

length, and a 10mm eyepiece; a pencil; and a notebook.

Observing Process

For the past month, I woke up every morning at five o’clock, aligned my
telescope with Jupiter, and carefully drew the positions of the four visible moons
of Jupiter: Io, Ganymede, Europa, and Callisto (Fig. 1). It is difficult to tell the
moons apart, as they all appear as small dots in the telescope. To solve this
problem, I used a Java Script utility on SkyTonight.com
(http://skytonight.com/observing/objects/javascript/3307071.html#)
which showed me exactly which moons I had drawn. I could enter in the date and
time of any of my observations and it would identify the different moons, allowing
me to label my drawings accurately.

The hardest problem I faced was the fact that Jupiter is only visible in the
early morning. At 5:00 a.m., Jupiter is just starting to rise over the treetops. Aside
from the obvious struggle of having to wake up and go out into the freezing cold so
early, I also had to contend with the fact that my observing time is very limited.
Sometimes I was able to make a second observation at 6:00 a.m., but that was

difficult, since the sun was starting to rise. Because I could usually only get one



observation per day, there would be considerable gaps between my observations.
Fortunately, I was able to create an illustration (Fig 2) that contains all of my
observations of Callisto in one drawing. The path of Callisto is so plain to see on

the picture that the gaps are no longer a problem.

Orbital Period

In the illustration, the data points for 2/8 and 2/16 are opposite each other in
relation to Jupiter, showing half of Callisto’s orbit (Fig. 3). The two points were
eight days apart, showing that it takes sixteen days for Callisto to fully orbit
Jupiter. Fig. 4 and Fig. 5 show two more examples of these half orbits. Both pairs
of points are exactly eight days apart. There are three solid pieces of evidence
indicating that Callisto’s orbital period is sixteen days.

Overall, my observing method was successful. If I were to observe Callisto
again, I would try to use some form of measurement with my data points so that all
my observations would be exactly proportional to each other. I would also try to
find a site to set up my telescope with fewer trees, allowing me to get two data
points every day by starting earlier.

I did not discover something new. Astronomers learned that Callisto’s
orbital period was 16.68902 days long ago. [ merely proved this fact using simple
observation. In 1610, Galileo Galilei discovered the four moons of Jupiter, using
the same methods that I used to observe Callisto. This discovery proved that Earth
was not the center of the universe, as was believed then, and changed the way we
thought about science. The only way to make new discoveries is to challenge what

has previously been accepted as fact.
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Fig. 3
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