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Investigation on gain distribution characteristic of non-chain
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Abstract: In order to investigate the gain distribution characteristic of non-chain pulsed DF laser, based
on the influence of collision widen and Doppler widen of spectrum on gain coefficient, the simple
equations were given to calculate the gain coefficient using the variable output coupling method. Under
the conditions of different output mirror transmission, utilizing the method of moving iris to scan sample,
the DF laser output power of every sampling position had been measured on the cross-section of gain
medium. For arbitrary sampling position, two independent gain coefficients were calculated which standard
deviation was less than 3%. Average gain coefficient of DF laser was 2.594 3 m™ and the non-output loss
coefficient was 1.243 5m™. For gain coefficients of each sampling position, two-dimensional interpolation
algorithm had been used to obtain gain distribution on the cross-section of gain medium. The calculation
showed that the gain coefficients submitted to supper-Gauss-Poisson distribution which was high in the

central and low in the margin. The investigation could provide a guide to design resonator and electrode
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structure of non-chain pulse DF laser, and provide a reference to analyze the uniformity of gas discharge

of this laser.
Key words: DF laser; gain distribution;

two-dimensional interpolation algorithm
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Fig.1 Diagram of experimental device
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Fig.2 Distribution map of sample point for laser power measurement
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Tab.1 Measured values of laser power for

sample point

Sample Power/MW
point T, T, T, T,
1 0.473 5 0.5583 0.575 2 0.524 2
2 0.4858 0.568 7 0.586 3 0.5315
3 0.492 7 0.574 8 0.590 6 0.5353
4 0.485 4 0.572 2 0.594 0.534 2
5 0.476 7 0.562 6 0.582'1 0.5300
6 0.489 8 0.578 5 0.590 6 0.5381
7 0.508 5 0.593 0.601 7 0.5489
8 0.518 2 0.603 5 0.622 2 0.561 7
9 0.5123 0.597 4 0.616 2 0.5583
10 0.496 1 0.5791 0.591 5 0.543 3
11 0.498 5 0.585 4 0.599 1 0.544 1
12 0.5157 0.598 4 0.6127 0.556 1
13 0.5185 0.607 5 0.6312 0.564 7
14 0.5161 0.603 4 0.625 2 0.562 3
15 0.501 8 0.586 1 0.602 5 0.5513
16 0.492 6 0.5795 0.592 4 0.540 1
17 0.5103 0.596 2 0.603 7 0.549 2
18 0.5185 0.604 5 0.624 5 0.562'1
19 0.514 1 0.599 4 0.6183 0.558 2
20 0.498 3 0.5811 0.593 4 0.5418
21 0.479 4 0.563 5 0.578 1 0.5278
22 0.486 5 0.570 4 0.588 0.531 2
23 0.492 3 0.5757 0.593 2 0.5357
24 0.488 3 0.5713 0.5855 0.5321
25 0.478 2 0.563 5 0.581 2 0.5278
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Tab.2 Data processing results of sample point

Sample

point \/m™! go/m™! 20 /m™! al% a/m™!
1 25679 2.5889 25784  1.492  1.2397
2 2.5875 2.6003 2.5939  0.909  1.2573
3 25910 2.6053 2.5982  1.009  1.2460
4 2.5835 2.6024 2.5930  1.336  1.2685
5 25715 2.5865 2.5790  1.063  1.2618
6 2.5644 25946 2.5795 2132 1.1892
7 25884 2.6075 2.5979  1.349  1.1943
8 2.6039 2.6093 2.6066  0.378  1.2698
9 2.6009 2.6034 2.6021  0.173  1.2751
10 25847 25946 25897  0.704  1.2401
11 25732 2.6010 25871  1.959  1.2073
12 2.6003 2.6100 2.6052  0.685  1.2440
13 26110 26132 26121  0.158  1.2958
14 2.6072 2.6086 2.6079  0.102  1.2884
15 2.5886  2.5928 2.5907  0.298  1.2659
16 25702 25957  2.5829  1.808  1.2057
17 25875 2.6106 2.5990 1.634  1.1756
18 2.6067 2.6113 2.6089  0.321  1.2767
19 2.6016 2.6081 2.6049  0.458  1.2694
20 25866 2.6015 25941  1.054  1.2266
21 25718 25921 25819  1.429  1.2289
22 2.5829  2.6039 2.5934  1.489  1.2446
23 2.5894  2.6065 25980  1.203  1.2501
24 25812  2.6017 25915 1451  1.2266
25 2.5705 2.5932 25819  1.603  1.2412
Statistic ~ 2.5869  2.6017  2.5943  1.042  1.2435
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Fig.3 Gain distribution of gain medium on cross-section
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Fig.4 Discharge photo of Non-chain pulse DF laser
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