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Invention of Confocal Microspectroscopic System for
Fluorescence Analysis of Microscale Organic Materials

Shun-Fa Wang*

Abstract

Organic luminescent materials with highly-tunable luminescence property have been
intensively investigated by scientists and engineers due to their remarkable role in diverse
research fields, such as biomedicine, photonics, physics, and chemistry. A preliminary and
crucial step to characterize the organic luminescent materials in powder is fluorescence
spectroscopic analysis utilizing a conventional spectrophotometer. However, this commonly-
used approach often results in unignorable distortion in spectrum because of the following
reasons: polymorphism, defect emission, and interplays of scattering and absorption between
light and materials. In this study, a confocal microspectroscopic system, designed with
excitation laser, microscope, camera, and miniature spectrometer, is invented, and employed
to obtain the intrinsic fluorescence emission of the organic luminescent materials. This
system realizes fluorescence detection in image and spectrum at the same time for a single
micrometer-sized luminescent powder, which is impossible by commercially-available
photospectrometers. I carefully validate the functions of this system by using a powder
solution of tetraphenylethene, an iconic molecule of aggregation-induced emission, and
confirm its excellent performance and accuracy. The invention of the confocal
microspectroscopic system is highly expected to facilitate the new design of organic

luminescent materials and promote our understandings of the luminescence mechanism.

Keywords: Confocal microspectroscopic technique, Organic luminescent materials,
Photoluminescence spectrum, Microscopic image, Laser excitation
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Confocal microspectroscopic system
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Advantages of my microspectroscopic system

1. true fluorescence spectrum of single microcrystals i
2. simultaneous imaging and  spectroscopic i

measurements available i
3. enable to identify defect emission i
4. very little re-absorption effect i
5. no multiple light scattering i
6. low cost |

1. complicated and distorted fluorescence spectrumi

from ensemble microcrystals E
2. noimaging function i
3. hard to identify defect emission i
4. significant re-absorption effect i
5. strong multiple light scattering i
6. expensive i
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Imaging and Spectroscopic System
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standard spectrum
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