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Abstract: In order to obtain a high-quality single-longitudinal-mode output from a TEA CO, laser, a
study on a TEA CO, laser with seed injection locking is carried out. A virtual confocal resonator with
transmission coupling is proposed. The evolution of the cavity mode is simulated by Prony’s method of
the Glad software. The near-field and far-field intensity distributions are recorded experimentally.
The results demonstrate that the simulation results are in good agreement with the experimental re-
sults, which verifies the rationality of the cavity scheme. On the basis of this resonator, the experi-
ment of seed injection locking is carried out. The experimental results show that there is a beat signal
with a frequency of 195 MHz when the oscillation of unstable resonator is free. When the seed injec-

tion is successfully locked, the output laser beat disappears, the waveform becomes smooth, the peak
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power is reduced by 48. 6%, and the pulse generation time is shortened by 20 ns. The experimental

results agree well with the existing results, which verifies that the TEA CO, laser with such a trans-

missive unstable resonator has the ability to output a high-quality single longitudinal mode.
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Tab. 1 Optical parameters of unstable resonator

Parameter Value/cm
Curvature of rear mirror R 500
Curvature of output mirror R, 348
Length of cavity L 77
Length of gain region [ 50
Diameter a 2.54
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Tab. 2 Small signal gain parameters

Parameter Value
8o 0.1
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N, Ny 1~4
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Yead /€I 1
Ldee s Ydec 0
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