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We study the amplification properties of an optical amplifier based on a cesium-vapor cell. An optical amplification system including cesium vapor
mixed with a buffer gas is built, and its amplification feature is investigated as a function of the size of the incident beam and the temperature of the
cesium-vapor cell. We observe that the optical amplification properties, such as amplification factor and extraction efficiency, change significantly
depending on the temperature and beam diameter of the pump and seed light. A maximum extraction efficiency of 56% is obtained when the

temperature of the cesium cell is 90 T, with a 200-um diameter of the pump (500 mW) and seed light (10 mW). The numerical simulation of the
amplification properties agrees reasonably with the results obtained from the experiment.
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Fig. 1. Physical properties of alkali atoms. (a) Energy diagram. (b) Calculated number density with temperature.
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Fig. 2. Schematic of experimental setup.
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Fig. 3. Transmission spectrum of an alkali cell at (a) D, transition line and (b) D, transition line.
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Fig. 4. Experimental results. (a) Pump absorption and (b) extraction efficiency and amplification factor as a function of beam diameter.
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