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Topic description

General relativity has proven to be a highly successful theory, describing accurately the
behaviour of massive bodies on large scales whose principal interaction is gravitational.
However, its application on cosmological scales, and on microscopic scales, has proven
famously problematic; the former due to unresolved questions on the nature of dark matter and
dark energy, and the latter in a search for a quantum theory of gravity. As a result, experiments
searching for deviations from general relativity and constraining alternative theories of
gravitation are of great scientific interest.

Quantum information, in particular metrology, allows for the use of quantum effects to increase
the sensitivity of measurement schemes beyond their classical limits. In the context of space,
this has been suggested in recent years [1,2,3] as a method for novel, high precision, tests of
general relativity, and its interplay with quantum mechanics on systems where both theories
could apply.

Candidate’s task

In this internship, a modular framework for satellite-based entanglement distribution in a
qguantum network, which has been recently developed by the Advanced Concepts Team
together with TU Delft, will be utilised to investigate the influence of gravitationally induced
corrections to the system.

In particular, the research will involve an analysis of the effects of gravitationally induced
decoherence [4,5] and time dilation [6] on the photonic states carrying and transferring
quantum information between network nodes; gravitational effects on quantum memories [7]
and repeaters that form these nodes might also be studied.

Joining the ACT

Creativity and out-of-the-box thinking are essential in the ACT. Therefore, the team is
constantly striving to be a diverse, inclusive and equitable workplace bringing together people
from various backgrounds. We strongly encourage people from under-represented groups to
apply to be part of our team as diversity is central to our mission and core values.

In order to make our hiring as fair as possible, we also ask applicants to not include photos in
their CVs.
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