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Numerical simulation of 20W copper vapor laser

Yin Xianhua, Liang Baogen, Tao Yongxziang, Cui Jianli, Chen Lin
(Bhanghai Institute of Optics and Fine Mechanics, Academia Sinica, Bhanghai)

Abstract: We have described the kinetics of 20W copper vapor laser with self-consistent
model. The results of numerical caleulation, which accord with experimental results are also
presenied.
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(a) Energy levels of copper and neon atoms (b) Equivalent discharge circuit
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Fig. 2
(a) Main parameters as a function of time (theory) (b) The waveforms of discharge voltage, current,
: laser (experiment)
1—The density of metastable state 2D, initial value
3% 101%m=9;
2—The density of state 2P, initial value 2 x 101%cm~3; (upper) discharge voltage across the tube (50ns/
8—The discharge voltage across the tube; div);
4—The discharge current through the tube; (middle) discharge current through the tube(50ns
5—EHlectron temperature, initial value 0.3eV; /div);

6—DLaser waveform (lower) laser waveform (20ns/div)
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Fig. 3 The laser pulse with and the laser power as functions of gas temperature
1-—lager palse width (theory);

2—laser power (experiment); 3—laser power (theory)
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Fig. 4
(a) The laser onset time and width as functions of sharp capacitane: Cp(C1="T7.1nF)
——ouneet time; — - ——width

5) The laser power ag a function of sharp capacitance Cy (Ci=7.1nF
po Tp cap
1——theory; 2—experiment
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(@) The laser onget time and width as a function of neon pressure. — —-onset time; — - -
(&) The output power as a function of neon pressure. 1—theory; 2—experiment
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(a) The laser onset time and widih as functions of resonator’s zeflectance. ——width; - -——onsat time
(6) The output pewer as a function of resonator’s reflectance. 1—theory; 8—experiment
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