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Photoelectric properties and quantum control of three-dimensional artificial
crystals assembly from a variety of nanometers building blocks (I)
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Abstract
(Keyword : self assembly ~ nano building block - quantum dot -~ charge transport ~ light

emission ~ fluorescent blinking)

The main objective of this project aims to study the optoelectronic properties of artificial
crystals assembling from a variety of nano building blocks.
In this report, we present the following four interesting results: (1) a novel multifunctional
nanostructured material with Si quantum dots (QDs) embedded in a mesoporous silica matrix.
Our experiment verifies that the material properties can be attributed to a polar alignment
structure lying at the interfaces of the one-side bonded Si QDs and the mesoporous silica. A MOS
structure with an insulation layer of the Si QDs embedded mesoporous film was fabricated to
reveal an optical responsivity ranging from 350 nm to 1000nm with an appreciable current gain.
(2) Molecular binding effect resulting from a doping of ZnO nanocrystals in surface stabilized
ferroelectric liquid crystal (SSFLC). The molecular binding effect yields a factor of 2.5
enhancements in the optical transmittance of the nc-ZnO-doped SSFLC and a more concerted
reorientation of the molecular fragments. (3) Enhanced electro-optical response from engineered
architectures with self assembling nanotechnology. Three nanostructured material systems were
shown to be able to yield enhanced charge transport and enhanced light emission separately. (4)
Collective fluorescent blinking from ordered nc-CdS constituents in the PV4P nanodomains of
PS-b-P4VP copolymer. The nc-CdS QDs embedded in the nanodomains were found to be
resonantly coupled and yield fluorescent emission with significant power spectral density at

certain fluctuation frequencies.
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