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Controls of the center-of-mass quantization effect on exciton in Pbl, nano-films :
Determination of the excitonic dispersion relation.
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We have systematically controlled the center-of-mass quantization effect on excitons in
layered-compound Pbl, ultra-thin films by precisely changing the layer thickness 7 to 20 monolayer.
The crystalline Pbl, thin films that are fully oriented along the ¢ axis are prepared with a vacuum
deposition method. It was confirmed that the surface roughness of prepared thin films corresponds
to one monolayer owing to the van der Waals interaction along the ¢ axis peculiar to the layered
compound, which is advantageous for the realization of center-of-mass quantization. Optical spectra
such as absorption, transmittance, and reflectance clearly exhibit oscillatory structures originated
from the quantized excitonic states with the quantum number up to 15: the quantization-energy range
up to ~130 meV from the energy of bulk exciton. From the analysis of the systematic results of

center-of-mass quantization, we have determined the excitonic dispersion relation of Pbl,, which is

well explained by a tight binding exciton model instead of a usually-used effective-mass model.
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