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Nitrogen vacancy (NV) defects in diamond have promising applications in
quantum information processing and quantum sensing. Electrons of a NV center form a
spin-1 system, and can be excited from ms= 0 to ms= +1 using circularly polarized
microwaves. We can readout the final spin state with photoluminescence (ODMR:
optically detected magnetic resonance). The transfer of orbital angular momentum to spin
angular momentum in a NV center will enable larger transitions between spin states. We
report on a microwave antenna that generates a twisted magnetic field. The design
consists of 8 copper loops on a square FR-4 substrate with a layer of copper behind it.
There is a linear phase delay between each excitation port attached to the end of the
copper loops. Simulated on CST MICROWAVE STUDIO®, this antenna emits 2 GHz
twisted microwave with a 4 rotation. We expect that the antenna will excite electrons
from mg=—1 to mg=+1 for a (111)-oriented diamond. The excitation of the NV center
will be assessed with twisted microwave light by an ODMR setup. The electrons of the
NV center will be excited from ms= 0 to mg=—1 with linearly polarized microwaves, and
then further excited from ms=—1 to my= +1 using the twisted light microwave antenna.
This additional transition between the NV spin states will allow for increased sensitivity
in NV-based sensors.
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