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We describe a parallel heterodyne detection method for real-time spectroscopic optical coherence
tomography (OCT). Information on the spectral content can be obtained from the multiple
channel, spectrally resolved OCT images, which are measured with a detector array. Therefore,
it eliminates the need of frequency transform of the interference signal. Preliminary experiment
of spectroscopic OCT using an ultrabroadband femtosecond Ti : sapphire laser was carried out in
the range of 700-880 nm, demonstrating the feasibility of the present method.
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Fig.1 Schematic of an OCT system using a detector
array for depth-resolved spectroscopic imaging. BS1, BS2,
beam splitters; RM, reference mirror; OL, objective lens.
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Fig.2 (a) Optical spectra of the SLD (curve A) and the
mode-locked Ti:sapphire laser (curve B) employed in
OCT experiment, and (b) interference signals observed in
the auto-correlation measurements.
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Fig.3 OCT image of a plant leaf using a mode-locked Ti :
sapphire laser. The image contains 250 (depth) X400
(lateral) pixels.
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Fig.4 Depth-resolved reflectance profiles of a 95 mm-
thick dye solution contained in a glass tube at different
wavelengths. The spectroscopic measurement was per-
formed using an OCT system incorporated with a
mode-locked Ti: sapphire laser.
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Fig.5 (a) Attenuation coefficients of the sample derived
from the spectroscopic OCT measurement result, and (b)
transmission of the dye solution contained in the inves-
tigated sample, measured using a spectrometer.
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