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OPTICAL COHERENCE TOMOGRAPHY/ SPECTROMETER DESIGN/

SPECTRAL RESOLUTION/ MODULATION TRANSFER FUNCTION

Optical coherence tomography (OCT) is an emerging optical technology that is
capable of non-invasive cross-sectional imaging of biological tissues at high-speed,
high-resolution, and high sensitivity. OCT has been proven to be a potential tool for
medical diagnostics and biomedical researches. One important parameter that governs
an imaging depth of spectrometer-based spectral domain OCT (SD-OCT) is the spectral
resolution of a spectrometer used in the system. In spectrometer-based SD-OCT that
usually composes of a focusing lens, a grating, and a line-array sensor, the effective
spectral resolution of the system is either limited by the pixel size of the sensor or the
optical resolution of the focusing optics of the spectrometer. Therefore, it is important
to maximum the effective spectral resolution of spectrometer to minimize the focus spot
close to the diffraction limit spot size and close to the size of the sensor pixel as much
as possible, which can only be achieved through optimum alignment of the
spectrometer. In this thesis, we have developed a technique to evaluate the spectral
resolution of a spectrometer during its alignment process. We have implemented the
technique to our custom developed spectrometer to improve its effective spectral

resolution and hence the imaging depth of the SD-OCT system, which will be useful



for many medical diagnostics such as skin imaging and retina imaging in the future.
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