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Abstract; This paper briefly introduced the inherently coherent effects based on tunneling induced interference
effects, the nonlinear optical properties of the coupled quantum dots system influenced by the interference effects,
and some applications in tunneling measurement. It investigated the sensitivity of self-Kerr nonlinear dispersion to
detuning and the sensing properties of cross-Kerr nonlinear phase shift to tunneling effects. The numerical simula-
tion results showed that the detuning accuracy of self-Kerr nonlinear measurements amounted up to 0. 2 peV and the
cross-phase modulation was about 0. 28 rad/peV. It further analyzed the nonlinear absorption spectrum and found
that the response range was 10 GHz order of magnitudes. It also compared the changes in sensitivity to detuning of
the nonlinear absorption spectrum in the cases of weak and strong tunneling. When the coupling was weak, the sen-

sitivity of the absorption spectrum was 3. 8 eV while when the coupling was strong, its sensitivity was greatly im-
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proved, approximately 0.4 peV. The proposed scheme can improve the higher-order nonlinearity based on tunneling
induced interference effects and the tunneling changes can be represented by enhanced detuning nonlinear gain spectrum.
Key words: tunneling induced interference effect; tunneling measurement; nonlinear dispersion and absorption; in-

herently coherent effects;coupled quantan dots system;optical sensing property
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