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SCOPE OF THIS WORK: The coherent control of the population dynamics in an asymmetric double semiconductor quantum dot molecule that
Interacts with a strong electromagnetic field has attracted some attention in recent years [1-3]. The semiconductor nanostructure [1-3] consists of two
guantum dots with different band structures coupled by tunneling. At nanoscale interdot separation the hole states are localized in the quantum dots
and the electron states are rather delocalized. With the application of an electromagnetic field an electron is excited from the valence band to the
conduction band of one of the gquantum dots. This electron can be transferred by tunneling to the other quantum dot. The tunneling barrier can be
controlled by placing a gate electrode between the two quantum dots. Particular attention has been given to the potential of complete or highly
efficient population transfer to the indirect exciton state (|2>, electron and hole in different quantum dots) [1-3].

Here, we also address the problem of population transfer to the indirect exciton state |2>. Using the controlled rotation method [4,5], we obtain
analytical solutions of the time-dependent Schrodinger equation and determine new closed-form conditions for the frequency and intensity of the
applied field that lead to complete population transfer to the indirect exciton state, in the absence of decay and dephasing mechanisms. Then, by
numerical solution of the relevant density matrix equations we study the influence of decay and dephasing mechanisms to the efficiency of population
transfer, and show that the efficiency depends critically on the tunneling coupling coefficient. |eft Figures: Left: Schematic of the setup. An
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