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Depolarization occurs in the normally used [111]-cut Nd:YAG crystal due to thermal birefringence. 

Several methods, such as the use of two crystals with a 90°	 quartz rotator between them, have been be used 
to compensate for the thermally induced birefringence [1]. However, this makes the system quite elaborate. 

Shoji and Taira [2] suggested a simple way to intrinsically reduce the depolarization by the use of [110]-cut 
or [100]-cut Nd:YAG, instead of the [111]-cut crystal. Tunnermann et. al. verified this experimentally and 
showed that for a few hundred watts pump power, [100]-cut Nd:YAG is most effective [3]. 

We have been working on high pulse energy microchip oscillators for efficient wavelength conversion 
using the sub-nanosecond pulse width region [4]. At high repetition rates, thermal lensing limits the beam 
quality of the microchip oscillator. To solve this problem, we have used an undoped YAG end cap on the 
doped Nd:YAG crystal. This reduces thermal lensing, but causes depolarization due to local thermal stress 
produced at the interface between the end- cap and the doped Nd:YAG crystal. 

To reduce the depolarization, we used [100]-cut Nd:YAG, instead of [111]-cut Nd:YAG, in our passively 
Q-switched microchip oscillator shown in Fig. 1. Figure 2 shows the depolarization ratio of the output, as a 
function of the repetition rate for an output pulse energy of 1.42 mJ at 1 kHz. At 1 kHz, the depolarization 
with [100]-cut Nd:YAG is reduced to1/5 of the depolarization obtained with [111]-cut Nd:YAG.  

We performed second harmonic generation (SHG), using a 10 mm-long LBO crystal. For a 1064 nm input of 
1.42 mJ pulse energy, 600 ps pulse width at 1 kHz, we obtained 462 µJ pulse energy with a pulse width of 420 
ps giving a peak power of 1.1 MW at 532 nm. The conversion efficiency was 46% approx.  

Our results will be very useful for designing compact green and UV microlasers. 
 

   
      Fig. 1. Microchip laser structure.                   Fig. 2. Depolarization ratio versus repetition rate using 

                                                        [111]-cut and [100]-cut Nd:YAG crystals. 
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