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A high speed and high resolution spectrometer plays a crucial role in the frequency
domain optical coherence tomography (FD-OCT), ie. enabling real time and three-
dimensional (3D) snap-shot. In this project, optical design and system implementation of a
high-speed high-resolution near-infrared spectrometer was investigated. The spectrometer
was design and optimized, aiming for high speed detection of spectral interference patterns,
to be used in the 3D FD-OCT applications. The research covers the optical design,
mechanical design, system assembly, optical alisnment, and optimization for maximum
performance of high speed and high resolution spectral detection. The data acquisition and
processing, including the graphics user interface system was also developed. In addition, the
performance of the developed prototype has been measured and analyzed. The results
show that the developed spectrometer is currently capable of capturing interference spectra
at speed of more than 100,000 spectra per second. The effective spectral resolution of less
than 0.2 nanometer was achieved. The use of the implemented spectrometer in the high
speed 3D FD-OCT imaging system has been investigated. The current spectrometer
prototype was verified for detection of spectral interference fringe in our developing 3D FD-
OCT system and hence was capable for high speed capturing of the spectral interference
signals at up to 100,000 spectra per second, enabling for cross-sectional microscopic imaging

of biological sample of about 100 frames per second.





