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The nitrogen-vacancy (NV) center  in diamond has attracted great attention in many fields across science and engineering fur to its extreme fluorescence photostability and ability to measure for example magnetic fields and temperature at the nanoscale. The NV center’s spin properties can be controlled through careful engineering of materials and optical excitation protocols.1 The fluorescence brightness and lifetime on the other hand are generally limited by the NV’s intrinsic properties like a low light absorption cross section (3 x 10-17 cm2) and excited-state lifetime of more than 10 ns. Hence, the ability to control the fluorescnece brightness and decay rate of NV centers may enable new applications in many areas from quantum metrology to bioimaging and sensing.
Here we demonstrate a simple and scalable nanoparticle self-assembly approach that enables the modification of the brighntess and fluorescence lifetime of NV centers in nanodiamonds across a wide parameter range. In correlative single particle experiments using confocal fluorescence microscopy and scanning electron microscopy (SEM), we investigate the near-field coupling of metallic nanoparticles of different shapes on the the optical properties of high-pressure high-temperature nanodiamonds containing ensembles of NV centres. We rationalise our findings by using the finite-difference time-domain (FDTD) numerical method and Mie theory. 
/
Figure 1. A: SEM image of a 60 nm Au NP self-assembled onto a small nanodiamond aggragate. B: Fluorescece decay trace before and after the Au NP self-assembly. 
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