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Theoretical Mode on Calculating Grating Tuned TEA CO, Laser

Wu Jin
(Institute of Electronics, The Chinese Academy of Sciences, Beijing 100080)
(Received 27 January 2003; revised 18 April 2003)

Abstract: Based on the theory of six-temperature model rate equation a theoretical model on
calculating the kinetic characteristics of a grating-tuned TEA CO, laser is given. As an illustration,
the output characteristics of a grating-tuned TEA CQO, laser is calculated out by this theory. In the
calculation, a grating with a brazing angle 30° and 120 grooves per millimeter is used. The laser is
assumed to be of an active volume 0.9 litter and total gas pressure 61. 3 kPa under temperature
300 K. By numerical calculation, the following results are obtained: 1) the laser output pulse
energy at each of the four vibration-rotational lines 9R(20), 9P (20), 10R(20), or 10P(20);
2) The fine longitudinal modes of the output wavelength and the output laser pulse profile at
10P(20) line; 3) The relationship between the output laser pulse energy/laser wavelength with
the incident angle on the grating; 4) The relationship between the fine longitudinal modes of the
output laser wavelength with the incident angle near 10P(20) line. The calculated results are in
good agreement with the well-known experimental conclusion.
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Fig.1 Schematic of a blazed grating
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Table 1 Data of brazed grating
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Fig. 2 Grating diffraction efficiency versus wavelength
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Fig. 3 Laser output energies at four transition lines

16.0
14.0
12.0
10.0
8.0

6.0

40

2.0 W

0

(W)

Pulse power/mW

0 20 40 60 80 100
Time ¢ /us

Fig. 4 (a) Fine longitudinal modes of 10P(20) in Fig. 3; (b) Laser pulse profile of 10P(20) in Fig. 3
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Fig. 5 (a) Output spectra versus incident angle; (b) Output pulse energy versus incident angle
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