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This paper presents the cavity dumping method by the second harmonic generation in a neodymium laser operating 
in the Q-switched mode. Theoretical modeling of the laser generation in dynamics is performed. The main characteristics 
of the output pulses and their dependence on the pump power and coefficient of losses are calculated. The proposed method 
can be implemented in the laser with a second harmonic crystal inside the cavity and an electro-optical crystal, which is 
operated by a step voltage pulse. The switching pulse length is defined by the time needed to achieve the maximum giant 
pulse intensity in the cavity, and is in the order of 0.1–1.0 ms depending on the pump power. Moreover, the voltage pulse 
jitter should not exceed several nanoseconds. In such case the second harmonic pulses with nanosecond duration and peak 
intensity of 10 –100 MW/cm2 are generated at the laser output. The output pulses duration is defined only by the cavity 
length under the conditions of a small response time of the electro-optical crystal compared to the cavity round-trip time. 
To achieve the maximal peak intensity, one should decrease the coefficient of inactive losses to the possible minimum and 
increase the pump power. 
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The use of pulsed lasers in such areas as range finding, remote sensing, medicine, and the like requires stable 
energy characteristics and high-quality beam. Conventional Q-switched lasers have fundamental limitations on 
the stability of the pulse energy and the pulse length when operating in the nanosecond range. Lasers operating 
in the cavity dumping mode allow one to obtain highly stable pulses, the length of which is determined only by 
the gate switch time and the cavity length [1–3]. In such lasers thin-film or prism polarizers are usually used as 
an output mirror, and cavity dumping is achieved by rotation of the output-radiation polarization plane by an 
angle of 90° with the help of an electrooptical shutter.

An alternative method is cavity dumping by means of the second harmonic generation [4 – 6]. This method 
allows to output the energy stored in the cavity using the intracavity conversion into the second harmonic. 
The method can be implemented in various laser operation modes: free generation [4], Q-switching [5], and 
mode-locking [6]. The output pulses with the highest power and energy are formed when the cavity dumping 
by the second harmonic generation is realized in the Q-switched mode. In this paper, we present theoretical 
analysis and implementation of the cavity dumping method in the actively Q-switched neodymium laser. 

The proposed setup is shown in fig. 1. 
The cavity mirrors are chosen in such a way that their reflection coefficients are almost equal to 1 for the 

fundamental frequency radiation and 0 for the second harmonic radiation (for the output mirror). To convert 
radiation to the second harmonic, an anisotropic second harmonic crystal of type II is used (oee interaction, in 
our case this is a KTP crystal).

Fig. 1. Setup for the cavity dumping by the second harmonic generation in the actively Q-switched laser:  
1 – diode laser; 2 – lens; 3, 4 – resonator mirrors; 5 – laser crystal; 6 – polarizer;  

7 – electro-optical crystal; 8 – second harmonic crystal


