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IV. Steady state solution
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E 2 thEEs) Azgely 7 Azxde] HEzg
(1) One Amplifier System

(2) Two Amplifier System

Optimize Condition Amp A Amp A Amp B
Cell Size (LXa, mm) 20X15 10X 15 20X 15
Concentration (mol/!) 25X107 1.2x107° 25%X107*
Pump Energy (m]) 25 5 20
Input Energy (m]) 0.01 0.01 1.27
Output energy(m]) 6.91 1.27 10.23
Maximum Gain (dB) 284 21.1 9.0
Efficiency (%) 27.61 25.28 44.76
Overall Efficiency (%) 27.61 40.80

Total Gain (dB) 28.4 30.10

(3) Three Amplifier System

Optimize Condition Amp A Amp B Amp C
Cell Size (LXa, mm) 1005 10X 1.0 20X 1.5
Concentration (mol/) 20Xx1073 0.7X1073 25%107*
Pump Energy (m]) 15 6.5 17.0
Input Energy (m]) 0.01 0.33 291
Output energy(m]) 0.33 291 10.78
Maximum Gain (dB) 15.2 9.45 5.69
Efficiency (%) 21.16 39.75 46.33
Overall Efficiency (%) 43.12

Total Gain (dB) 30.32

(4) Four Amplifier System

Optimize Condition Amp A Amp B Amp C Amp D
Cell Size (LXa, mm) 10X0.5 10X0.8 10X1.0 20X 15
Concentration (mol/l) 2.0X1073 1.0X1073 0.5X%1073 25X107¢
Pump Energy (m]) 1.0 2.0 5.0 17.0
Input Energy (m]) 0.01 0.15 0.67 2.77
Output energy(m]) 0.15 0.67 2.77 10.62
Maximum Gain (dB) 11.8 6.50 6.16 5.84
Efficiency (%) 13.76 26.20 42.00 46.20
Overall Efficiency (%) 4248

Total Gain (dB) 30.26
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A Numerical Analysis for Optimum Design of Multi-Stage
Amplifier System of High Power Dye Laser
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Gwon Lim, Jae Heung Jo and Soo Chang
Dept. of Physics, Hannam University, Taejon 300-791, Korea
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We have investigated the output characteristics and optimal conditions of a multi-stage amplifier
system of Rhodamine 6G dye laser. The parameters in this simulation work were the beam diameter
of the dye laser oscillator, the size of dye cell, the dye concentration, the number of stages in the
amplifier system, and the pumping energy ratio of each amplifier at given pump energy. As a result,
the output energy 10m] and the conversion efficiency of 40% in the two stage amplifier system
were obtained with the pumping energy of 25mJ and the oscillator energy of 0.01 m].



