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In this research, an optical (ultraviolet-visible light) spectrometer was set up and applied
for the development of educational materials regarding light sources, and for solid-state
physics research.

Artificial light sources are an indispensable part of our modern society, literally bring
light into the night. During the evolution of human society, light sources have undergone
several revolutionary changes; from the sun to bare fire, gas lights, electric light bulbs,
gas—discharge lamps and the recent highly-efficient light emitting diodes (LEDs). In this
research, the optical emission spectrum from different types of light sources was measured.
Each type has a different optical spectrum, related to the different physical mechanism used
for light emission. This data will be used to develop teaching materials that help to understand
the different light sources and their physical background. It is planned to incorporate this
in the HE W ¥ EB seminar.

The spectrometer was also used for researching the evolution of thin films of light-sensitive
organic molecules during light exposure. The organic semiconductor pentacene is widely
researched as a model system for organic electronic devices, for example solar cells. A
cost—-effective way for preparing thin-films of pentacene is to coat a substrate with a
light-sensitive precursor by spin-coating, then convert it to pentacene by light exposure
The optical reflection spectrum and the X-ray reflectivity curve of the thin film during the
light exposure was observed. Using this data the structural and chemical evolution was
clarified, which helps to understand the conversion of the thin film during light exposure
Part of this research was conducted as a 4th-year graduation project

Another system that was investigated is the evolution of a thin film of photo-responsive
polymer molecules during light exposure. This type of molecule is investigated for its possible
application in the development of molecular machines, because it changes its shape when exposed
to ultraviolet light. Changes in the optical reflection spectrum were observed during the
exposure. The correlation of these changes with those that occur in the X-ray reflectivity
curve, which was simultaneously recorded, is expected to clarify the structural changes. The
data is currently being analyzed.
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