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Improvement of infrared single-photon detectors via plasmonic structures

In optoelectronics to realise a circuit operating with light we need miniature, efficient and fast light emitters and detectors. Recently available most appropriate single-photon detectors based on subwavelenght scaled periodicity of superconducting nanowires. Unfortunately in these types of detectors improving the absorption efficiency through absoprbent cross-section increase causes a reduction of detecting speed.
We investigated several nanostructure integrated dectectors which can enhanche the absoprtion of light via excitation of different nanophotonical phenomenas at noble metal-dielectric surface. This approach makes possible to enhance the absorption even in the case of absorpbent cross-section reduction. We designed and inspected our nanostructure integrated single-photon decetros with COMSOL Multiphysics software package based on finite element method. In this paper the detector designs grant high absorption and polarization contrast enhancement (Fig. 1 (a)-(d)), my calculations to determine the optical response and near-field and the detectors comparative analysis also be presented (Fig. 1 (e)).
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Fig 1. (a)-(d) Sematics of the inspected detectors based on P=792.5 nm pitch integrated
nanowire array and (e) the polar angle dependent absorptance.




