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Abstract

In this paper we investigated the relativistic effect the speed of the TARDIS from the the BBC

television programme Doctor Who would have on its colour. We aimed to calculate the speed at

which the TARDIS would have to travel in order to appear red rather than its iconic blue colour.

We found that the TARDIS would have to be travelling at 1.0 x 108 m/s (2 s.f) away from an

observer to appear red. We felt this was a reasonable speed for the spaceship to be travelling at

due to it’s advanced time and space travelling capabilities.

Introduction

In this paper we investigated the speed re-
quired for the TARDIS, from the TV show ‘Doc-
tor Who’, to entirely change colour from the
point of view of an observer. The TARDIS
first appeared in Doctor Who in 1963, appear-
ing as a 1960s style police box [1] and is the
transport of the titular character, The Doctor.
TARDIS stands for Time and Relative Dimen-
sions in Space. As suggested by this name the
space ship has the ability to travel in both time,
likely using a series of wormholes, and space, the
ability this paper will focus on. When station-
ary the TARDIS appears to the observer to be a
shade of dark blue (Pantone 2955 C [2]), and in
the TV show the TARDIS remains this shade of
blue while in motion.

Theory

Using the relativistic Doppler effect we found
the speed at which the TARDIS would change
colour entirely to red to an observer on Earth as
it is travelling away from Earth. The Doppler
Effect can be defined as the apparent change in

frequency of the light seen, due to the relative
motion between the source of light and the ob-
server [3].

It occurs with any wave phenomena, includ-
ing visible light. This effect is often used in as-
tronomy to measure the speed which stars and
galaxies are moving towards or away from us,
causing blueshift or redshift respectively. In this
case, the TARDIS is moving away from the ob-
server on Earth, so the wavelength is stretched
out. This results in the TARDIS experiencing
redshift.

Figure 1: Diagram of an object experiencing the
relativistic Doppler Effect [3]



Results

The Relativistic Doppler Effect can be ex-
pressed by,
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Rearranging this for velocity gives,
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where λs is the rest wavelength of the object,
λo is the wavelength observed by a stationary
observer, v is velocity of the object and c is the
speed of light (taken to be 3.0 x 108 m/s (2 s.f)
for our calculations).
The TARDIS’s colour as of 2016 was con-

firmed to be Pantone 2955 C [2] . This is equiv-
alent to a wavelength of 480 nm (2 s.f) [4] which
will be taken as our source wavelength. The cen-
tral wavelength of the red section of the spectrum
is 690 nm (2 s.f) [5] and so we have chosen this to
be our observed wavelength. Substituting these
values into equation 2 yields a velocity of -1.0 x
108 m/s (2 s.f), where the negative sign indicates
the object is moving away from the observer.

Discussion

In Doctor Who, the TARDIS does not ordi-
narily travel in the way we have discussed above,
‘flying’ through space. Instead, it often utilises
an infinite series of wormholes and traverses the
time vortex. There is little literature contain-
ing the exact speeds the TARDIS is capable of
flying at when not travelling through the vor-
tex. However due to its ability to travel through
wormholes it can be assumed that the TARDIS
is capable of travelling at half the speed of light.
Future work could focus on exploring how worm-
holes affect the TARDIS’s travel and finding at
which speeds the TARDIS would have to travel
to appear each colour on the visible light spec-
trum.

Conclusion

In this paper, we found that the TARDIS
would have to be travelling at 1.0 x 108 m/s (2

s.f) away from an observer to appear entirely red,
instead of its iconic blue colour. This is a result
of the relativistic Doppler effect. This result re-
lies on the TARDIS to be flying through space
and not the time vortex.
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