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Figure1. Lossy mode resonance in PCF hydrogen sensor: the fundamental mode intensity distribution over 
the PCF cross section (a) and the resonance transmission of the sensor due to the lossy mode resonance 

when the concentration of hydrogen in the atmosphere changes (b) 

III. CONCLUSIONS 

The developed method of Green's functions is effective for calculating PCF sensors using the lossy mode 
resonance phenomenon. 
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I. INTRODUCTION 

The last year’s show the following promising trends in light-emitting diode (LED) production: the development 
of new colloidal LED technologies replacing in some cases epitaxial LED (based on GaN or InGaN quantum 
well hete rostructures) аnd thereby using of quantum dots (CdSe, InP, perovskites) as building blocks in all 
types of LEDs. There are some advantages of semiconductor nanoparticles for LEDs such as: the emission 
color can be tuned by simply changing particle size, the narrow emission band, color purity and eye-friendly 
lighting, covering full visible spectrum by single excitation source, high photo- and thermal stability. Also 
colloidal technologies are less expensive than epitaxial and allow producing flexible devices. The actual aim 
remains the optimizing of LED design to get better devices performance. One of the ways to improve the 
performance of light emitting structures is nanoplasmonics. 

The main idea is that metal nanostructures strongly enhance light – matter interaction owing to high local 
concentration of electromagnetic field [1]. In certain “hot spots” substances emit light with higher intensity 
than in air or in solution. Metal nanostructures act as nanoantenna and effect both on excitation of 
luminophore through local field enhancement as well as on emission through density of states modifying. 

So, in certain conditions plasmonic can help to improve photo- and electroluminescene features of light 
emitting materials. 
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II. RESULTS 

In 2002 our group obtained the first experimental realization of the plasmon amplification of the 
photoluminescence of quantum dots with the help of metallic nanoparticles [2]. Several processes are 
realized near a metal nanoparticle surface: some promote photoluminescence enhancement (an increase in 
the intensity of the electromagnetic field at the plasmon resonance frequency, an increase in the radiative 
decay rates due to Purcell effect), while others contribute to quenching (an increase of the nonradiative 
decay rates due to of energy and electron transfer from luminophore to the metal). For possible 
electroluminescence enhancement metal nanoparticles can affect only on emission. The resulting 
luminescence enhancement or quenching will depend on the contribution of each process. Рlasmon- 
enhanced fluorescence is a complex process depending on multiple parameters including sizes and 
morphologies of the metal nanostructures, distance between metal and luminophore, position of luminophore 
absorption and emission toward plasmon resonance (for photoluminescence). In all cases (enhancement or 
quenching of luminescence) decreasing of excited state lifetime (τ) can lead to diminish the role of the Auger 
process and to photostability enhancement [3] and modulation rate enhancement for LEDs. 

The next plasmonic advantage is possible anisotropy of optical response. Possible polarization of 
luminescence using anisotropic plasmonic nanoparticles is important for improve the backlight sources in 
LCD devices [4] as well as the enhancement of the directionality of light emission allows to reduce light 
dissipations and to maximize light output [5]. These results can be explained by anisotropy of luminophore 
excitation and emission near nonsperical plasmonic nanoparticles [6]. 

III. CONCLUSIONS 

There are successful evidences of plasmonic nanoparticle utility for QLEDs efficiency for both photo- and 
electroluminescence. The potentially promising plasmonic ehnancement of LED performance consists in: 
photo- and electroluminescence intensity enhancement; decay rate enhancement, modulation rate 
enhancement; luminophore photostability enhancement; improving light directionalities and light polarization 
of LEDs. 
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