Introduction
Recently the tin-vacancy (SnV) centre in diamond was demonstrated as a competitive spin-qubit
with a spin-coherence time of 0.33ms and MHz Rabi rates [1]. Despite this promise, in order to
realise quantum-networking applications the intrinsic, optical, coherence of the SnV is yet to be
shown. In this work, we report on the excited state coherence of the SnV and show that the
limit is easily reached given simple Hahn-Echo rephasing protocols. This result further highlights

that the SnV is a promising candidate for quantum-networking applications as the maximum
achievable Hong-Ou-Mandel (HOM) visibility is not intrinsically limited. As such, these preliminary
results highlight that the SnV is a realistic platform on which to build photonic cluster states, and
similar photonics-based quantum resources, for high fidelity, error-tolerant, quantum
communication.
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The SnV is a solid-state, inversion symmetric, split-vacancy defect in diamond that consists of
orbital and spin degrees of freedom. Inversion symmetry ensures a vanishing permanent electric
dipole moment, facilitating its incorporation into sophisticated nanostructured devices without
the need for surface chemistry engineering and passivation. Accordingly, the devices used in this
work consist of a nano-structured diamond waveguide with emission propagated through an
adiabatic taper [2] and collected with a lensed fibre.
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Finally, to investigate the coherence of the excited state, Ramsey spectroscopy (left plot) was
performed to determine the inhomogeneous dephasing time; yielding
3.0(3) ns, which is
much shorter than the limit. Crucially, the exponent of the Ramsey contrast decay is >1 (
2)
and as such this noise is correlated and can be rephased using dynamical decoupling. Two such
decoupling sequences (Hahn-echo and CPMG2) result in the
limit being reached.
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how this excited state coherence is mapped to photonic coherence. However, as lifetime limited
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investigate the excited state coherence of
the SnV
and
show
the Tand
2 T1 limit
is
These oscillations
can be
modelled
with a that
master equation
appropriate
Lindbladian
2 =
depolarisation and pure-dephasing collapse operators. Such a formalism yields a pure-dephasing
reached
with
a
single
pulse
rephasing
rate that is ( linearly) proportional to the Rabi drive power. The mechanism for this deleterious
laser-induced dephasing is an open question.
protocol, indicating the emission of highly
coherent photons. Further showing the
indistinguishability of the emitted photons
through Hong-Ou-Mandel measurements
would pave the way for the building blocks
of quantum networking, such as spinphoton entanglement or remote qubit
entanglement. Furthermore, a high-purity
high-efficiency source of indistinguishable
photons opens the door to measurementbased
quantum
computation
and
information
through
multi-photon
entanglement resources [6, 7].
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