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Design of Non-Imaging Pump Cavity of Laser Rod Amplifier
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Abstract According to the non—imaging pump style, pump cavity structure with the theoretical maximum
coupling efficiency is researched. Multi—lamp non—-imaging pump cavities are designed by edge—ray principle
and constant string length method. Two calculation models are obtained through the difference of amplifier
structures. The Nd: glass surfaces illumination in the non-imaging and elliptical imaging pump cavity are
simulated with the same pump energy. Results show that there are lamp self- absorption and mutual-
absorption in the elliptical imaging pump cavity, which affects amplifier's gain property. To non-imaging pump
cavity, the reflector profile avoids light reflecting back to the lamp and reduces the number of reflections.
Thus, non-imaging pump cavity can lead to the maximum coupling efficiency and the best pump uniformity.
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Fig.1 Imaging and non-imaging. (a) Lamp self-absorption; (b) mutual-absorption; (c) non-imaging
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Fig.2 Edge-ray. (a) Test result; (b) calculation principle
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Fig.3 Coordinate systems
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Fig.4 Geometry structure of rod amplifier
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Fig.5 Position of connection points Fig.6 Connection point beyond V-shaped cavity
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