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Theory of efficient nonlinear optical excitations based on manipulation of quantum i
nterferences
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We have theoretically studied schemes improving efficiencies of nonlinear response
s between photons and organic molecules (quantum dots). We focus on the system where the molecules are cou
pled with auxiliary systems, e.g., optical antenna using a small piece of metal nanometers and cavity mode
in the semiconductor microstructure. As a result, we developed a method to create an entangled state bet
ween quantum dots in distant cavities. Besides, considering coupled systems that consists of optical anten
na and molecules (quantum dots), we revealed the conditions to enhance nonlinear optical excitations. All
of the results can be explained by considering quantum interferences between composition elements of the e
ntire systems. In addition, by combining quantum master equation and the discrete dipole approximation met
hod, a scheme to calculate the nonlinear response on the assumption that specific system was developed.
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