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Research of TEA CO, Laser with Fox-Smith Cavity

Liang Zhiqiang Qu Yanchen Zhao Weijiang Wang Yuanhu
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Abstract We obtain a stable tunable single-longitudinal-mode (SLM) TEA CO, laser oscillation by using a Fox-Smith

cavity with a Fabry-Pérot etalon inserted in the sub-cavity. A numerical model of the reflectivity of the interference

cavity is studied. The influence of the detuned angle and the sub-cavity-matching on the mode-choosing is discussed,

and the verification experiment is carried out. Finally we get 140 m] of SLM output energy at 10. 6 pm with

repetition frequency of single longitudinal mode as high as 90% ., and there is no damage on the elements in the

cavity.
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Fig. 2 Curves of sub-cavity reflectivity with the relative frequency of incident light
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Table 1 Parameters for sub-cavity calculation

Transmissivity of BS, T,
Reflectivity of BS, R,
Reflectivity of M, , R,
Reflectivity of etalon face, R
Refractive index of etalon, n

Thickness of etalon, 2~ /mm

Reflectivity of grating at vy » R

Refrerence wavelength, A,/pm

Total length of sub-catity, /;, +/,/cm

Laser pulse duration, r /ns

0.4
0.6
0.99
0.6
2.4
15
0.95
10. 6
~30
100
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Fig. 3 Curve of the sub-cavity reflectivity with the relative frequency of incident light with phase delay (a)

and without phase delay (b)
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Fig. 4 Experimental setup
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Table 2 Experimental results of occurrences of

single longitudinal-mode laser output

l]/Cm
7 14
ly/c

15 23 30 40 %

17.2 22 — 6.6 8.7 0 LF

7 1 2.2 — 6.2 19.2 27.5 HF
81.8 75.8 — 87.2 72.1 72.5 SLM

12 15 — — 0 10.8 LF

12 4.4 6.6  — — 25 23 HF
83.4 78.4 — 89 75  66.2 SLM

— - 6.1 - — — LF

15 — - 3.3 - — — HF
— - 90.6 — — — SLM

10.3 14 — 3.2 235 1.7 LF

22 8.8 12 —  19.4 20 15.3 HF
80.9 74 —  77.4 56.5 83 SLM

20.7 47 — 0 5.4 14.7 LF

32 2.1 0 — 18.2 5 0 HF
77.2 53% — 81.8 89.6 85.3 SLM
13.5 16.7 — 0 15.6 100 LF

42 2.7 3.3 — 19.1 13 0 HF

83.8 80 - 80.9 71.4 0 SLM
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