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Abstract
In this paper we aim to investigate the visibility of the fictional space station, The Death Star,
through the transit observation method of exoplanet detection. It was concluded that through
ground based observation the Death Star could be observed orbiting small planetary bodies within
our Solar System. Through more robust space-based observations the space station could be
detected outside our Solar System about nearby white dwarf stars.

Introduction
On the 27th of December 1977 public audiences of the blockbuster movie ’Star Wars’ got
the first view of the culmination of the Empire’s
might, The Death Star, a space station of previously unheard of magnitude. In this paper we
aim to take the fictional Death Star, insert it
into our Universe and ask the question, would
we be able to find it through observation during
a transit of another celestial body?
We assumed that the observational conditions
on Earth were perfect for telescope observation
or through a satellite, this is so that effects such
as weather, other bodies of light or obstructions
are negated. The Death Star was assumed to
fully pass in front of the parent body and limb
darkening is taken to be negligible.

∆f /f = (Rp /RS )2

(1)

Where ∆f is the change in the flux (brightness)
due to the transiting planet and f is the parent
body’s original flux. RS is the radius of the parent body. Rp is the radius of the body transiting
which, for this investigation, will be the Death
Star. In Star Wars there is no explicit statement
on the Death Star’s radius, however some second generation merchandise set the radius to be
160km [1] which will be used within this paper.
The Death Star’s visibility is analysed in the
wider Universe and within our Solar System.
We gathered the information of star radius and
brightness from a large database[2]. The planet
data was gathered from two separate sources for
brightness [3] and radius [4]. As the planetary
brightness is given in absolute magnitude it must
Theory
be manipulated into luminosity to be usable in
To analyse how detectable the space station Eq. (1) through the equation,
would be we investigated the potential brightf = 10−m/2.5 × f0
(2)
ness drop across numerous stars differing in clasWhere m is the absolute magnitude and f0 is a
sification, size and brightness. In order to find
the change in brightness for the when the transit constant defining the brightness of a body having
takes place we can use the equation below,
a magnitude 0.

Figure 1: Table displaying the percentage decrease in brightness for different stars in the Universe as observed from
Earth

Results
By multiplying Eq.(1) by 100 we gain the percentage decrease in brightness from the transit
of the Death Star.
It can be seen in Figure (1) that the transit
about a white dwarf star (Sirius B) is the event
most likely to be detected providing the greatest brightness decrease. Conversely about a red
supergiant star (Betelgeuse) is the least likely to
be observed.
Eq. (2) is used to produce luminosity, which is
then inserted into Eq. (1) as with the star data.

Figure 2: Plot displaying the percentage decrease in
brightness for the Death Star’s transit about different Solar System planets

Figure (2) displays that the Death Star is most
visible transiting about Mercury, with planets
Jupiter and beyond having extremely low visibility.
Discussion and Conclusion
Current ground based telescopic technology
allows us to detect brightness drops of 0.1%

through use of multiple identical telescopes observing the same target [5]. It would therefore be
unlikely that ground based observers would detect the Death Star transiting a white dwarf star,
much less any star of greater proportions. Detection of the Death Star orbiting about Mercury,
Mars and possibly Venus would theoretically be
possible by the same method.
To increase the possibility of detection the
base of observations would have to be moved
to space. The NASA Kepler K2 mission was
able to detect transit depths as low as 80 parts
per million (0.008%) [6]. Through this method,
the Death Star would be detectable about white
dwarf stars and about a small amount of planets
in our Solar System.
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