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Nitrogen vacancy (NV) color centers in diamond attract a lot of attention of quantum optics and 

quantum information community. Due to its long coherence time, possibility of optical readout of 

electronics spin state and possibility to store information in nearby nuclear spins using this center long 

quantum memory even at room temperature1, long distance quantum entanglement2 and quantum 

registers3 has been demonstrated. Besides quantum information application, this color centers is 

proven as a good high-resolution sensor of magnetic field4. Such a sensor able to combine nanometer 

resolution with single spin sensitivity. Furthermore, due to it is low chemical activity diamond could be 

used as in-vivo sensor. Recently successful implementation of NV nanodiamonds as temperature 

sensors for measurement of thermal activation of transient receptor potential was demonstrated5. NV 

color center in diamond could also be used for measurement of electric fields, tension, rotation or force. 

This sensor could offer or high resolution or cutting edge sensitivity if bulk sample is used. Also due to 

its unique photo stability this color centers found application in imaging, in particular bio imaging as 

well as high resolution imaging such as STED or RESOLFT. In many of these applications, one of the 

important issues is efficiency with which light emission of the color center is collected.  

Number of methods of efficient collection of nanodiamond emission was suggested including 

implementation of nanopillars6, cavities7 and plasmonic8 structures. In our research, we focus our 

efforts on utilization of nearfield effects in metamaterial and all-dielectric structures, including 

development of techniques of handling and positioning of nanodiamonds on such a structures. This 

approach has advantage of broadband collection, which may be of great benefit for sensing and imaging 

applications as well as room temperature quantum information devices. In this contribution, we 

present our results on broadband collection of NV color centers emission using optical fiber and 

nanostructures.  

References 

1. Maurer, P. C. et al. Room-Temperature Quantum Bit Memory Exceeding One Second. Science (80-. ). 336, 1283–1286 (2012). 

2. Bernien, H. et al. Heralded entanglement between solid-state qubits separated by three metres. Nature 497, 86–90 (2013). 

3. Dutt, M. G. et al. Quantum register based on individual electronic and nuclear spin qubits in diamond. Science 316, 1312–1316 
(2007). 

4. Schirhagl, R., Chang, K., Loretz, M. & Degen, C. L. Nitrogen-vacancy centers in diamond: nanoscale sensors for physics and 
biology. Annu. Rev. Phys. Chem. 65, 83–105 (2014). 

5. Fedotov, I. V et al. Fiber-optic control and thermometry of single-cell thermosensation logic. Sci. Rep. 5, 15737 (2015). 

6. Babinec, T. M. et al. A diamond nanowire single-photon source. Nat. Nanotechnol. 5, 195–199 (2010). 

7. Johnson, S. et al. Tunable cavity coupling of the zero phonon line of a nitrogen-vacancy defect in diamond. New J. Phys. 17, 11 
(2015). 

8. Garcia-Ortiz, C. E., Kumar, S. & Bozhevolnyi, S. I. Local excitation of surface plasmon polaritons using nitrogen-vacancy centers. 
Opt. Lett. 40, 3830–3 (2015). 


