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Infrared spectrometer has played a crucial role in many applications, such as biology,
chemistry, agriculture, and materials study. In general, the speed of spectral capturing of the
spectrometer may not typically be important for applications that are only interested in
composition of materials or biological samples. Nevertheless, the recent development of a
new optical imaging technique called frequency domain optical coherence tomography (FD-
OCT) that utilizes an infrared spectrometer as a detector leads to the demand for high
speed and high resolution spectrometer designs.

However, high speed spectrometers, especially one that suitable for FD-OCT imaging,
are not usually commercially available. Furthermore, there is an increasing interest in the
use of FD-OCT to map anisotropic properties of materials and bio-tissues. This can be
achieved by analyzing the response of the medium with polarized light. Nevertheless, the
technique usually requires capturing of at least two spectra, having two orthogonal
polarization states. This often demands two high speed and high resolution spectrometers
to be used as detector of the system

This project aims to develop a laboratory prototype of an infrared spectrometer that
is capable of detecting two spectra simultaneously, using a polarization beam splitter and a
single line-scan detector. The project focus on literature study that leads to custom design
of both optical system, mechanical structures, electronics, and software user interfaces and
controls. As part of our future plan, the developed prototype will be used as a detector in

the development of a polarization sensitive optical coherence tomography system.





