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Optical Coherence Tomography (OCT) is an interferometric imaging technique that offers in vivo, cross-sectional views of microstructure of biological tissue. One of the advantages of OCT is that it can offer high axial resolution of 2-3 mm micrometers with penetration depth up to1-2 mm in tissue (depending of the wavelength and tissue scattering/absorption). The main area of OCT applications is in eye imaging, specifically in the retina and the anterior chamber. With the Fourier Domain Technique (FDOCT), an interference pattern is achieved by combining backscattered light from both beams, measured by a spectrometer and then Fourier transformed to extract the sample structure. One of the limitations is that the FD-OCT technique produces tomograms with mirror images.  This is due to a complex conjugate artifact because there is only one detector (camera) in the system. The goal of this project was to develop an alternative method, by using two cameras, to create a complex signal and therefore remove signal ambiguity in the final tomogram. The additional camera connects to the system and was calibrated to detect the same signal as the other camera. Also, the phase shift of the detected signals was calculated. In this system, a 3x3 fiber coupler splits light into two arms. One arm contains a modular probe that focuses and scans the light into the sample (eye). The second arm is a reference path with a translating mirror. The light that is back scattered from the eye and reflected from reference mirror is re-combined and split by the fiber coupler into two detection channels. These channels consist of two spectrometers with CCD line scan cameras detecting phase-shifted spectral interferograms of the signals. This allows construction of the complex representation of the spectral interferogram. By resolving the complex conjugate artifact, the maximum imaging window was doubled (about 6mm) compared to the previous method. Phase shift calculation and testing data will be presented. 
