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Efficient Photon Collection from a Nitrogen Vacancy Center in
a Circular Bullseye Grating in Diamond1 EDWARD CHEN, LUOZHOU LI,
Massachusetts Inst of Tech-MIT, JIABAO ZHENG, Columbia University, SARA
MOURADIAN, FLORIAN DOLDE, TIM SCHRODER, SINAN KARAVELI, Mas-
sachusetts Inst of Tech-MIT, MATTHEW MARKHAM, DANIEL TWITCHEN, El-
ement 6, DIRK ENGLUND, Massachusetts Inst of Tech-MIT — Efficient collection
of the broadband fluorescence from the diamond nitrogen vacancy (NV) center is
essential for a range of applications in sensing and quantum information processing.
Here, we introduce a circular ‘bullseye’ diamond grating which enables a collected
photon rate of 2.7±0.9 x 106 counts per second from a single NV with a spin coher-
ence time of 1.7±0.1 ms. Back-focal-plane studies indicate efficient redistribution of
the NV photoluminescence into low-NA modes by the gratings. Compared to other
geometries with high collection efficiencies, the planar structure of the bullseye grat-
ing allows for direct transfer onto different substrates for device integration with
other optical components, such as electrically-gated on-chip photon detectors and
optical fiber facets. For narrow-band applications (∆λ/λ<0.03) the collection effi-
ciency can be optimized to as high as 90% of the total dipole emission power within
an NA=1.5. This makes the bullseye geometry particularly useful for collection of
the zero-phonon line, e.g. for spin-photon entanglement.2
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