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Abstract

Physics often stretches the limits of what is physically possible for entertainment purposes. By

applying known physics to these scenarios we often get unrealistic answers. From the 2006 movie
“Deck the Halls”, we calculated how bright a house would have to be to be seen by astronauts on
the International Space Station (ISS). We find that the house would need to be at least 10.6x 103

Im; the equivilent of 2638 LED Christmas lights.

Introduction

In the 2006 movie “Deckthe Halls”, Buddy
Hall becomes annoyed by the fact his house can-
not be seen on the website “MyFarth” which,
similarly to Google Earth, shows satellite images
from space. This spurs Buddy into making it his
goal to make his house visible from space by us-
ing Christmas lights. So, we decided to calculate
the number of light bulbs that would be required
to make this possible. To do this we assumed the
point at which the house is visible is at the alti-
tude of the International Space Station (ISS).

Method

In order to make Buddy’s house bright enough
to be observed from space, we investigated what
apparent magnitude the house would need to be
observable. We assumed that the house would
have to be observable with the naked eye. This
assumption meant that the house must have an
apparent magnitude of at least +6.5, as this is
the minimum value detectable by the human eye
[1]. This allowed us to use the ratio of magni-
tudes (Eq.1) to compare it to another defined
magnitude. Taking this further, we found the

ratio between their fluxes [2], as given by

10—0.4(m1—m2) = FI/FQ, (1)

where mq, mg, Iy, and Fy are the magnitudes
and fluxes of the objects being compared respec-
tively.

For the purposes of finding the brightness of
the house, we compared the house to the Sun.
The Sun was the logical choice as the appar-
ent magnitude of the Sun is well defined at the
Earth and can be approximated to be the same
at the ISS, as the distance between the Earth
and the ISS is negligible compared to the dis-
tance between the Sun and the Earth. The ap-
parent magnitude for the Sun was taken as -26.7
[1]. This produced a ratio between the fluxes
of 1071328 when compared to the magnitude of
+6.5 required.

We then determined the flux that was required
for the house to be seen from the ISS, assuming
a constant solar lux of 105 Ix [3]. This constant
being in lux, as this is the unit used to measure
the intensity of light as perceived by the human
eye. The solar constant referring to an approx-
imation of the amount of visible solar flux that



reaches the ISS, which equates to the house re-
quiring a lux of 5.25x10° Ix. We then utilised
the inverse-square law,

Ly, = Fj, % (47 R?), (2)

to find the luminosity of the house as 10.6x10?
Ilm, where Lj and Fj, are the luminosity and
flux of the house and R is the distance from the
house to the ISS; the ISS being 400 Km above
the Earth.

The luminosity of 10.6x10% Im can be con-
verted into the number of Christmas lights re-
quired, by taking 4 Im as the luminosity of a
single LED [4]; we found that this luminosity
corresponded to 2638 LEDs focused on a point.

Conclusion

The values calculated are a rough approxima-
tion as we considered an ideal case based around
the assumption of zero light pollution. Varying
the amount of light pollution would affect the
values depending on the set up and location of
the house and the observer. This happens in
cases such as light pollution limiting the observ-
able apparent magnitude even by the order of
one magnitude, as this would increase the re-
quired luminosity by ~ 2.51. Distance is also
a source of discrepancy as the luminosity is pro-
portional to the distance squared. This produces
a relationship where, if the distance was to be
doubled, the required luminosity would need to
increase by a factor of ~ 4. Given our results re-
garding whether light from a house’s christmas
lights could reach the ISS, has proven that for
such a distance, it would be possible to make
your house bright enough to be seen from space.
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