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1 Light signals from satellites

The Micius satellite, launched by China in 2016, com-
municates with stations on the ground by transmit-
ting single photons toward a ground station. The
purpose of this is to test various protocols for com-
munication using ideas from quantum physics. One
example is sharing a secret “key” that can be used to
encode messages in a way that is much more secure
than is possible with any conventional non-quantum
physics method.
a) The satellite orbits at various distances from the =
ground station. At its closest the satellite is }
500 km = 500000 m from the station. Determine
the time taken for a single photon to travel from
the satellite to the station.
b) The photons used have wavelength 810x 10™7 m.
Determine the frequency of the wave associated
with this light.
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