






















 

Fig. 10. Purcell factor (PF), surface charge and far-field for some of the modeled 
configurations. The dipole emitter in nanodiamond with an emission wavelength of 650 nm is 

oscillating in y axis. The silver nanowire is embedded in alumina (nd = 1.6). 

5. Conclusions 

We have used finite elements method to study the coupling between an optical emitter and a 

nanowire in an alumina matrix. We have taken in to account realistic considerations such as 

finite size of the nanowire and losses in the nanowire. In this work we have studied the effects 

of the nanowire length, diameter and material, dipole position, polarization and the refractive 

index of the surrounding dielectric. The coupling strength has been judged by the measured 

normalized time-average power from the end of the nanowire. The observed contribution of 

each parameter has been studied individually and compared to other theoretical and 

experimental studies. We have demonstrated that the length of the nanowire can be adjusted 

to undergo Fabry-Perot resonances. The coupling has been found very sensitive to the 

diameter of the nanowire, and the effect of diameter was described within two regimes of 

thin- and thick nanowires. For the thin nanowires the volume charges inside of the nanowire 

are responsible for waveguiding. The situation is different for thick nanowires, where surface 

plasmon polaritons (SPPs) are the guiding tools. The highest coupling enhancement in a 

realistic single nanowire-emitter system consisting of a silver nanowire embedded in alumina 

and coupled to a nanodiamond emitter has been estimated and a Purcell factor of ~100 has 

been achieved. The presented results provide clear guidelines for fabrication of efficient 

coupled emitter-nanowire devices such as nanoantenna, biosensor, SERS, optical switch and 

plasmonic lenses. 
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