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Abstract A discharge driven two-module small scale continuous wave (CW) DF/HF single line chemical laser
applied to atmospheric absorption measurement was built. The structure, running manner, and the performance of
the laser were described in detail. With the first order oscillating, first order output Littrow grating dispersion laser
cavity, 17 DF lines and 11 HF lines are selected. Most of the single lines’ fundamental mode output exceeds 1 W
and stabilizes in 5% scale through the 30 min running time. By altering grating to spherical cavity mirror, 20 W
multi-line DF lasing and multi-line HF lasing could be realized with this device, and with an aperture inside the laser
cavity to discriminate the higher order transverse modes, 6 ~8 W multi-line fundamental mode lasing could be

obtained.
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Fig. 1 Schematic diagram of primary part of discharge-
driven DF/HF single line laser
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Fig. 2 Schematic diagram of grating dispersion cavity
configuration for the single line laser
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Table 1 Typical fuel and electric power input data of the single line laser

Flow-rate /(m®/h) Total Total Cavity
Screen He  Primary He 0O, SF; H,/D, voltage /kV current /mA pressure /kPa
0.4 0.6 0. 25 0.9 0.6 9 930 1.4~1.7

2 Wl DF/HF 42 R0t s ik 2k
i i 1 LT 45 2

Table 2 Typical output results of single line laser

Laser type Line Wavelength /um  Power level

DF laser P1(5) 3.5811 w
P1(6) 3.6128 W
P1(7) 3. 6457 M
P1(8) 3.6798 M
P2(5) 3.6982 M
P2(6) 3.7311 S
P2(7) 3.7652 S
P2(8) 3.8008 S
P2(9) 3. 8376 S
P3(6) 3.8548 S
P2(10) 3. 8758 M
P3(7) 3.8903 M
P3(8) 3.9275 M
P3(9) 3.9655 M
P3(10) 4.0053 W
P3(1D) 4. 0465 w
P3(12) 4. 0894 A\

HF laser P1(3) 2.6085 M
P1(4) 2.6398 M
P1(5) 2.6728 S
P1(6) 2.7075 S
P2(4) 2.7605 S
P2(5) 2.7953 S
P2(6) 2.8320 S
P2(7) 2. 8706 S
P2(8) 2.9112 M
P2(9) 2.9540 w
P2(10) 2.9990 W
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