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Gain-Loss Ratio of Small Ring Lasers
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Abstract Gain-loss ratio is an essential parameter of gas lasers and has a substantial effect on the design and
performance of ring laser gyroscopes. Small ring gas lasers have wide mode spacing; therefore, it is convenient to
measure the gain-loss ratio. A simple formula for calculating the gain-loss ratio is derived theoretically. Then, an
experimental method is proposed to measure this parameter, and experiments are conducted for a large number of

lasers. Results show that by taking advantage of precise optical machining and cavity alignment, the average gain-
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loss ratio of a ring laser can reach up to 3.55.
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Fig. 1 Diagram of ring laser structure
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Fig. 2 Mode-sweep curve
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Table 1 Lasing coefficient and gain-loss ratio of each sample
No. ¢ G./7 || No. ¢ Gun/Y
1 0.9661 3.85 16 0.8914 3.20
2 0.9142 3.38 17 0.9118 3.36
3 0.9241 3.47 18 0.8940 3.22
4 0.9148 3.39 19 0.9750 3.94
5 0.9778 3.97 20 0.9539 3.74
6 0.8746 3.07 21 0.8353 2.80
7 0.9779 3.97 22 =1 =4.20
8 0.8803 3.11 23 0.9557 3.75
9 =1 =420 || 24 0.9087 3.34
10 0.9507 3.71 25 0.8421 2.84
11 0.9294 3.51 26 0.9319 3.53
12 0.9409 3.62 27 0.9781 3.97
13 0.9772 3.96 28 0.8912 3.20
14 0.8496 2.89 29 0.9530 3.73
15 0.9662 3.85 30 0.9414 3.62
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