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Abstract A pulsed single-longitude-mode laser which uses a Fabry-Perot (F-P) etalon to select mode has

advantages of simple compact structure and tunable wavelength. However, the output energy of the laser is
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sensitive to the change of cavity length, and the long-term stability is poor. To solve these problem, the main factors
affecting the stability of output energy are analyzed based on the principle of single-longitude-mode laser with F-P
etalon. The relationship among frequency, resonant cavity length and energy of output laser is obtained. An energy
stability control method of dynamic feedback control cavity length is proposed. A high-speed digital circuit energy
stabilization system based on field programmable gate array (FPGA) is designed. The length of resonant cavity is
controlled periodically with the proposed method, and the intensity of the nanosecond pulsed laser signal is detected
by photodiode. The frequency variation of longitudinal caused by the cavity length modulation directly affects the
intensity of the output laser signal. The information of laser intensity change is analyzed, and the cavity length
detuning is calculated. Based on this, the cavity length compensation is realized and a closed-loop control system is
formed. Finally, the long-term stable output of the single-longitude-mode laser is achieved. Experimental results
show that energy stability of the nanosecond pulsed single-longitude-mode laser is significantly improved with the
proposed control system. The energy instability of continuous working for 3 his 1.3%.
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Fig. 1 Principle of single-longitude-mode selecting by F-P etalon. (a) Gain coefficient;
(b) longitude modes in cavity; (c) transmittance of etalon
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Fig. 2 Diagram of pulsed single-longitude-mode laser system
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Fig. 3 Influence of cavity length from 50 mm to 50 mm—+200 nm on F-P transmittance
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Fig. 4 Working flow chart of energy stability control system
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Table 1 Testing results of energy stability

Parameter Without energy stability control system With energy stability control system
Maximum of energy /p] 10.55 10.67
Minimum of energy /] 7.25 9.55
Range of energy /] 3.30 1.12
Mean of energy /p] 8.77 10.36
Standard deviation of energy /nJ 450.00 138.70
Root-mean-square /% 5.10 1.30
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