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Abstract A theoretical investigation is carried out into the Kerr nonlinear effect of an asymmetric double quantum
dots system. Using voltage tunneling, electromagnetically induced transparency can appear synchronously at two
different frequency windows. By tuning tunneling voltage and control field suitably, the absorption property is
significantly modified and therefore the enhanced Kerr nonlinearity without liner and nonlinear absorption occurs at
one of the transparent windows. Analysis shows that voltage controlling between two quantum dots is key factor of
the enhancement of Kerr nonlinearity.
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Fig. 2 Tunneling-induced transparency in asymmetric double quantum dots system. Im y” (dashed) and Re y (solid)
versus the probe detuning A;. The parameters are chosen to be (a) T. =3, wx =0,02.=0,4,=0;(b) T,=3,
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Fig. 3 Enhancement of Kerr nonlinearity in asymmetric double quantum dots system. The parameters are chosen to be T, =
3y wn=1.5,A,=2,0.=0.1. (a) Enlarged figure of the right window in Fig. 2 (c¢); (b) Im 3 (dashed) and

Re 4 (solid) versus the probe detuning A, for the window of (a)
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