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Study on Time Instability of Pulsed Light Field from
Q-Switched Intracavity Frequency-Doubled Laser
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Abstract Based on the principle of Q-switched intracavity frequency doubled laser, the shape of the second

harmonic pulse and the second harmonic unstable

light field distribution under the various forms of pump light

distribution are studied, and the variation of the second harmonic beam quality is also analyzed. It is found that the

light field of Q-switched intracavity frequency-doubled laser is changing in the duration of pulse. In the case of

Gaussian type of pump light, it is found that the instability will decrease when the cavity length decreases. And the

instability increases by increasing the ratio of the pump light radius and that of the oscillating light, but the average

beam quality factor M* will be greater.
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Fig. 1 Diagram of straight-cavity structure
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Table 1 Q-switched intracavity frequency-doubled laser

parameters required for the simulation

Parameter Value
Pump wavelength /nm 808
Fundamental wavelength /nm 1064
Q-switched frequency /Hz 10000
Pump power P /W 20
Coupling efficiency of pump 0.8
Pumping radius w,/mm 0.4
Ratio of the pumping radius to oscillating i1
radius w,  w.
Length of KTP /mm 10
Effective nonlinear coefficient of
7.34
KTP, du /(10" m/V)
Length of cavity /mm 100
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Fig. 2 Curve of second harmonic output power
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Fig. 3 Curve of second harmonic M*
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Fig. 4 Curve of second harmonic output power under
super-Gaussian type of pump light as w, fw, =131
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Fig. 5 Curve of second harmonic M* under super-Gaussian
type of pump light. (a) w,tw.=1:1; (b) w,w. =21
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Fig. 6 Curve of second harmonic output power
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Fig. 7 Curve of second harmonic M’
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Fig. 8 Curve of second harmonic M’ under pump power
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Fig. 9 Curve of second harmonic M* under different w, *w,
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Fig. 10 Curve of second harmonic M* under different
cavity lengths
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