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Output coupling of high power CO: lasers

Tang Shiging, Cha Honkui, Yang Yigen, Wang Runwen
(Bhanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai)

Abstract: A theoretical analysis is given briefly on the coupling of output window for high
power COs lasers. The experimental results of 5, 10 kW lasers are discussed and a temperature
control for optimal coupling is suggested.
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Fig. 1 The relation between the laser cu‘put power(Po) and the transmission(7,)
(a) with & as a parameter, a=0.035, coustant; (b) with @ as a parameter, G==2.5, constant
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Fig. 2 Transmission as a function of the phase Fig. 3 Material thickness (}) dependence of

aifference (@) for serveral windows temperature shift (4T,) as a peak—to-peak

1—E(l; 2—Znfe; 8—@aAs; 4+—Coated mirror, transmission variation for three infrared
r1=0.6, rp=0,02 mateiials
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Fig. 5 Extracavity experimental
arrangement

1 —5kW laser beam; 2—laser power meter (I);
8—window material; 4—laser power meter

Fig. 4 Plot of the limited thickness (15, #s)vs the

mirror diameter (D) for thres materials (IT); 5—semiconductor thermometer; 6—z—y
1—EK0l; 2-—ZnSe; 3—GaAs recorder
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Fig. 6 Extracavity experimental results, L
transmission as a function of the temperature 30 40 50 60 70 80
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Fig. 7 Intracavity experimental results, output

(T',yfor some common laser windows

1—ZnSe flat {=6.4 mm; 2—coated ZnlSe; 83—FnSe . . )
spherical mirror, 7= —6m, 7i=6m, 1=3.8, #i- power and laser efficiency (n)as a funection ofinput

curvature radius power (P,,)with the transmission as a parameter
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Fig. 8 The relation between the laser power and the transmission for experimental
curve P;,=60kW, G=2
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