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Improving Switch Loss of Nd: YAG Laser by Double Acousto-optic
Devices Two-dimensional Q-switch
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Abstract The switch-losses of one @-switch, two Q-switches in acousto-field perpendicular or parallel are analyzed.
According to the theory of acousto-optic (AO) interaction, the formulas of diffraction loss of two AO Q-switches,
which acousto-field are perpendicular or parallel one another, in Raman-Nath diffraction are derived. The power
divider for ensuring two AQO Q-switch synchronization and effective power driving is designed. The calculation
results are satisfied with Nd: YAG laser experimental results. It is shown that two AO Q-switches, which acousto-
field are perpendicular each other, switch-loss is nearly three times large than one AO @Q-switch, one time large than

the two AO Q-switches which acousto-field are parallel.
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Fig. 1 Non-polarized light of light intensity I, via two
devices of acousto-field perpendicular each other,

zero order light are I,”, 1,”, respectively
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Fig. 2 Non-polarized light of light intensity I, via two
devices of acousto-field parallel each other,

zero order light are I,”, 1,”, respectively
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Fig. 3 Configuration of laser principle
1,2: resonator mirrors; 3,4: AO Q-switches; 5: laser rod; 6:
pump lamp; 7: diaphragm; 8: laser power supply; 9: adjustable
delayer; 10; random wave generator; 11; Q-switches driver; 12;

RF power distributor
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Table 1 Pump and output energy under several conditions

No. 1 and No. 1 and
Only Only | No. 2 Q-switch | No. 2 Q-switch
No. 1 No. 2 acousto-field | acousto-field
Q-switch|Q-switch| parallel perpendicular
each other each other
Pump pulse 0 o | 159 22.8 30.0
energy/J
Output
pulse burst| 65 68 101 204
energy/m]J
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