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Abstract — We demonstrate a new method for dynamically and efficiently compensating the fundamental and
high-order dispersion mismatches in an optical coherence tomography system based on multiple scans with split
spectral bands and software process.

In this paper, we demonstrate a novel dispersion compensation method, in which OCT images are first
obtained with segmented light source spectra. Then, an appropriate combination of these images can result in a
high-quality image, in which dispersion is significantly compensated. In the OCT system, a super-luminescence
diode is used as the light source with the center wavelength at 950nm and the bandwidth of 70nm. The
theoretical resolution is 5.6um. In the reference arm, an optical phase delay line is used for group- and
phase-delay modulations. Te match the optical paths between the reference and sample arms, an about 25 cm
fiber length difference is required. In such a dispersive fiber, optical paths are different between different
wavelengths within the 70nm spectral width. In the proposed approach, we use a spatial filter, located between
the lens and the galvanometer, for gating different wavelength bands of the light source spectrum. We conduct
the longitudinal scan with each speciral band. Due to dispersion, the interference fringes of different spectral
bands occur at different longitudinal positions. After properly adjusting the positions by software, the dispersion
mismatch can be compensated. To improve the system sensitivity and imaging time, we reduce the distance
between the lens and grating to 9cm. With this arrangement, the width of the interference fringe envelope is
reduced to 31pum (see Fig. 1). With six split spectral bands, six interference fringe patterns from the six
longitudinal scans of a glass surface with six successive split spectral bands (20 nm in speciral width for each
band) are obtained. The widths of those interference fringe envelopes are all about 20pm, which is close to the
theoretical limit. After properly shifting the positions of the six interference fringe patterns to- align their
envelope maximum positions. The summation of these six fringe patterns résuits in a new one of smaller
envelope width, in which dispersion compensation has been significantly compensated. The result is shown in
Fig. 2. The envelope width is now reduced to 7um. In the demonstration above, the A-mode scan is repeated for
six times. Therefore, the costs we paid for software dispersion compensation include the longer imaging time
and lower sensitivity. Nevertheless, the interference fringes of the split spectral bands can not only be used for
compensating system dispersion, but alse provide frequency-dependent dispersion information. Similar to the.
concept of spectral OCT, absorption in a certain spectral window inside a sample can be obtained by comparing
the intensities of the six images. Besides, if we plot the variation of the envelope maximum among the six
fringes, we can obtain the wavelength-dependent group delay in the OCT system Furthermore, if we include the
concept of spectral shaping, we can even reduce the fringe envelope width down to 5.6um, which is close to the
theoretical limit.
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Fig. 1 Interference fringe envelope after decreasing Fig. 2 Interference fringe envelope (reduced to 7um)
the distance between the grating and lens in the after software process.
optical phase delay line. The width is 31um.
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