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УПОТРЕБА КВАНТНИХ ТАЧКИ ЗА КВАНТНУ КОМУНИКАЦИЈУ
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Сажетак: Квантне тачке су емитери свјетлости са особинама које се могу објаснити само са становишта квантне механике. Посебно занимљива особина ових физичких система је њихова енергетска структура која је веома слична структури хелимумовог атома. Захваљујући управо овој особини квантне тачке емитују пулсеве свјетлости који у просјеку не садрже више од једног фотона.
Кључне ријечи: квантне тачке, квантна комуникација
PHOTON GENERATION EFFICIENCY AND ENTENGLEMENT IN QUANTUM DOT SYSTEMS
Abstract: The interest in quantum dots as sources of quantum light is based upon the potential for high photon generation efficiency that originates in their atom-like energy structure. Quantum dots can be excited resonantly and coherently, where generation of photon pairs calls for a specific excitation method of two-photon resonant excitation of the biexciton. Though this method is very efficient, it was very often showing sub-unity excitation efficiency that could be observed, for instance, in the maximum amplitude of the Rabi oscillations. We addressed this problem from an experimental and theoretical point of view and we found that there is an optimized regime of operation where the system parameters are such that the dephasing of the Rabi oscillations is minimized. We assumed that efficient and coherent excitation of the biexciton requires suppression of the single exciton probability amplitude during excitation while simultaneously reaching the lowest possible degree of dephasing caused by the laser excitation. Since these two conditions impose contradictory demands regarding the excitation pulse-length and its intensity, we performed a study with the goal of identifying crucial parameters needed for improved performance. In particular, our study shows that an optimal excitation process requires a trade-off between the biexciton binding energy and the excitation laser pulse length. Furthermore, the resonant excitation is essential for the generation of time-bin entanglement of photons emitted by a quantum dot. By putting in practice the results of our excitation efficiency study we were also able to demonstrate an unprecedented degree of time-bin entanglement of photons emitted by a quantum dot. 
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