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This thesis studies the effects of quantum dot molecules as active layers in several structures 
of solar cells. Schottky, homo-junction and hetero-junction. All samples in this work were grown by 
a modified solid source molecular beam epitaxial (MBE) technique. The QD fabrication process relies 
on self-assembled growth in the Stranski-Krastanow (SK) mode.

The active layers of solar cells investigated consist of self-assembled quantum dots, quantum 
dot molecules and high-density quantum dot molecules. While quantum dot molecules (QDMs) were 
grown by using thin-capping-and-regrowth processes, the high-density quantum dot molecules were 
grown by repetitive thin-capping-and-regrowth processes.

All solar cells were investigated under a 100 mW/cm2 (AMI) condition. We found that the 
results of solar cell with high-density quantum dot molecules are in accordance with the intermediate 
band theory which states that a large number of quantum dots per unit area gives rise to an 
intermediate energy band inside the band gap, resulting in increased short-circuit current due to 
enhance absorption at long wavelengths.
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