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NAME TITLE ABSTRACT

1 Sandor Varro Measurable position-sensitive 
wide-angle interference 
effects of single photons 
radiated by a nitrogen- 
vacancy center in diamond

Single-photon wide-angle interference phenomena have been studied theoretically for glass-diamond-oil (air) layered 
structures. As a single optical radiator, one NV-center has been assumed close to the upper surface of a diamond plate, and it 
was represented by a Hertzian dipole of arbitrary orientation. It has been shown that the far-field interference pattern (of 
3/5 or 100% visibility) is sensitive to the vertical position of the NV-center, to that extent that ~2nm difference in distance 
from the upper surface of the diamond results in ~0.01 degree shift of the pattern, which should be a measurable effect.

2 M ichael Trupke Arrays of microcavities for 
large-scale quantum systems

Scalability of light-matter interfaces is a crucial step on the path towards a disruptive quantum technology. In this talk, we 
will describe the creation of an array of independently tuneable optical microcavities with small mode volume and high 
finesse. We will furthermore show how these microcavities can be used to form arbitrarily large arrays of highly efficient light- 
matter interfaces in conjunction with solid-state emitters, trapped ions and cold atoms. Finally, we will outline the 
prospective implementation of devices for quantum communication, computation and entanglement-enhanced sensing.

3 Christoph Becher Coupling of a single NV center 
to a fiber-based microcavity

The read-out of the spin state of a NV center in diamond or the transfer of quantum information between its spin and a 
photon would profit enormously from coupling the NV centeras optical transitions to a microcavity with a highly directional 
output. We here report on such a coupling of a single NV center in a nanodiamond to a fiber-based, tunable microcavity at 
room temperature. Making use of the NV centeras strongly broadened emission we operate in the regime of phonon-assisted 
cavity seeding and realize a widely tunable, narrow-band single photon source. A master equation model well reproduces our 
experimental results and predicts a transition into a Purcell-enhanced emission regime at low temperatures where up to 65% 
of the NV emission would be channeled into the cavity mode for our given experimental parameters. Further reducing 
scattering losses from the nanodiamonds could enable schemes for cavity-enhanced spin measurements or creation of 
entangled states

4 Ressa Said Strongly driven spin rotations 
in diamond

We present in this talk theoretical background, numerical simulations and experimental evidences of strongly driven single 
spin rotations through the application of optimal control methods. The spin, an electron spin of the nitrogen-vacancy colour 
centre in diamond, is strongly driven by a numerically optimised microwave (MW) control. To obtain such control we employ 
a quantum optimal control method, namely chopped random basis (CRAB) algorithm. We show that arbitrary spin rotations 
are possible by demonstrating pi and half-pi spin rotations without resorting to the common rotating-wave-approximation 
(RWA). Furthermore, the rotations are performed faster than that of the RWA-Rabi oscillation at the same MW amplitude, 
and they are more robust to magnetic field noise than those based on bang-bang control. These results are promising to 
increase the number of operations in quantum computer before decoherence take place and can improve the performance 
of diamond-based quantum technologies.


