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Realization of semiconductor laser using quantum mechanical

coupling effect with multi stacked quantum dots structure.
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Abstract :

The quantum dot (QD) laser has three main characteristics: it demonstrates high optical
amplification factor characteristics, facilitates high-speed modulation operation, and has a high
operating temperature range. These features are far superior to those of conventional
semiconductor lasers, and QD lasers have garnered significant research attention. In addition, from
the standpoint of the strong quantum effect of QDs, the QD laser has been extensively studied for
applications such as devices for quantum computers and cryptographic communication. However,
these lasers have not yet achieved sufficiently significant performance; in particular, the light
output performance is poor. Therefore, many studies have been carried out to improve
semiconductor crystal growth technology. This study focused on the QD semiconductor structure;
specifically, a close-proximity, low-distortion laminated structure was developed and verified.
Quantum mechanical coupling was successfully exploited through the conventional thick structure
being changed to a thin structure with a very small distance between the upper and lower QDs. As
a result, the wavefunctions of adjacent QDs were coupled to each other. In addition, the strain
accumulation effect of the QDs was reduced through alternate insertion of the close structure and
the buffer layer. The optical gain factor was observed using the variable-stripe-length method. It

was revealed that the optical gain was significantly increased when compared with that of the
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conventional structure. It was also found that the crystal quality of the QDs was significantly

improved.
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