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Title: Development of micro-imaging techniques and applications on nano-structure devices
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Abstract

In this study, we develop micro-imaging techniques such as confocal microscopy and
differential confocal microscopy systems combining with photoluminescence (PL) and
photoreflectance (PR) spectroscopic systems. These techniques are used to study the optical
properties of the nano-structure materials and devices such as InAs/GaAs quantum dots (QDs)
and biological nano-structure specimens. We employ the scanning probe microscope (SPM) to
observe the morphologic structures of the nano-structure devices’ surface, and to measure the size,
shape and distribution. The results provide important information about physical, chemical and
biological mechanism, and it would extend the potential applications on biological field of these

powerful diagnostic tools.

Keywords. photoluminescence, photoreflectance, nano-structure, PL-microspectroscopy,
confocal microscopy
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(BE: beam expander, BS: beam splitter, HWP: half-wave plate, M: mirror,

PBS: polarization beam splitter, QWP: quarter-wave plate, SF: spatial filter)
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# < ! Based on an optical confocal microscopy, a system for
fluorescence micro-image acquisition and spectrum analysis
was designed and developed. The system was built up on a
portable optical table (40 X 70 X 10 cm?). The confocal-based
system comprises the microscope and spectrometer, and can
provide high-quality fluorescence spectrum and images. With a
green light source (A= 532 nm), the lateral and axial spatial
resolutions of the system are 1 um and 1.5 um respectively,
which meet the design requirements and ensure the system’s

applicability to profile the structure of biological samples.
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