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1. Motivation
Optical Coherence Tomography (OCT) is a fast, non-invasive deep tissue image generation technique used for generating 3D im-
ages which in turn find its application in ophthalmology and other medical fields [1]. Micro-electro-mechanical system (MEMS)
vertical cavity surface emitting lasers (VCSELSs) have the potential to deliver better performance than the other swept source
light source technologies [2]. However, as the input power increases, the gain of the SOA becomes compressed due to the de-
pletion of the free carriers. This limits the maximum output power that can be achieved. The high finesse of the MEMS-VCSEL
resonator results in optical power inside the cavity being orders of magnitude higher than the output power, limiting the available
output power for OCT imaging [3].
So, our primary focus is to amplify the output power for OCT. The amplifiers are Indium Gallium Arsenide (InGaAs) - Gallium
Arsenide (GaAs) double quantum well Semiconductor Optical Amplifier (SOA) provided by Superlum Diodes Ltd.In this work
our primary focus is to determine the optimal SOA design to amplify the light from MEMS-VCSELs for OCT applications. As an
initial step, we have measured the amplified spontaneous emission as a function of wavelength for different currents.The results
are illustrated in Fig.1. We also developed a Lumerical model of the amplifier which will be compared with the measurements
and used to guide the analysis. The model was used to focus on the theoretical approach of the SOA. For example, the material
gain as a function of carrier density was studied (Fig.2.). Further steps involve the experimental study of the SOA samples and
comparison between the theoretical model and experimental values.

2. Results
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Fig. 1. Measured spontaneous emission Vs. wavelength for a 1.6
mm long amplifier Fig. 2. Calculated gain Vs. Carrier density
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