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Abstract 
 

Optical Coherence Tomography is a 3D imaging technique which enables optical sectioning by 

means of coherence gating. It provides access to various properties of light returning from within the 

imaged object. Spectroscopic OCT enables quantification of changes in the spectrum of scattered 

light as a function of spatial coordinates. It can provide valuable information on the presence of 

particular chromophores which enables functional analysis of the living object. 

The main aim of the work was to investigate to what extent the quantitative spectroscopic OCT 

analysis based on the scattered and reflected light can be performed. For this purpose the 

experiments were performed for the model objects in the very well controlled conditions. The 

method utilizing a reference experiment was proposed to limit factors that can cause uncontrolled 

modulation of the resultant absorption spectrum. The applicability of the Lambert-Beer law to the 

OCT experiment was analyzed. The results of the 2D mapping of the chromophore concentration are 

presented. It is shown that the wavelength-dependent absorption coefficient can be measured for a 

scattering object in the spectral range as broad as 175 nm. Also the results of studies are presented on 

how dynamics of the imaged object influences the outcome of spectroscopic analysis. 

Furthermore, the new method for spectroscopic OCT analysis is introduced. It is based on the 

scheme of joint Spectral and Time domain OCT. It makes use of the set of interference spectra 

acquired in time. The adequate processing of this two dimensional interferogram provides the 

projection of the spectrum in the position-velocity diagram. The spectra corresponding to interfaces 

located at different depths are thus separated. Two variants of the technique is presented providing 

different schemes of acquisition 2D interferograms – in time (using standard OCT line-scan camera 

based spectrometer) and in space (using spectrometer with two dimensional camera). 

An important aspect of any kind of spectroscopic analysis is the proper calibration of the 

detection instrument. Hereby, the novel method for calibration spectrometers for Spectral OCT 

setups is presented. The only physical quantity whose absolute value is required by the algorithm is 

the total depth imaging range of the output OCT image line. For this range to be precisely 

determined the linearization of the phase of the interference fringes has to be made carefully and it is 

shown how to choose optimal algorithm for it. The method shows accuracy at the level of 0.3 nm and 

therefore it does not impose any limitations on the spectral resolution for most applications of the 

spectroscopic OCT. The procedure can be easily applied to most of Spectral OCT setups and does 

not require use of any additional light sources. 
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