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Abstract The saturable absorption characteristics of Co’" : MgAl, O, crystals in different cutting directions were
experimentally studied. The anisotropic transmittance characteristics of [100] and [110]-cut Co*" : MgAl, O,
crystals were measured, and the measurement results showed that the crystal transmittance of [100] and [110]
cutting directions changed periodically depend on the polarization direction of the incidence light. And, the output
characteristics of two cutting directions of Co’" : MgAl, O, passively Q-switched lasers in [100] and [110] are
compared. Results show that the [110]-cut crystal has obvious advantages. The output energy is about 8% higher
than that of the [100]-cut crystals, and the stability, beam quality, and extinction ratio are improved slightly.
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Fig. 1 Experimental device for measuring the relation between crystal transmittance and detection

light polarization direction
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laser varies with transmittance. (a) [100]-cut; (b) [110]-cut
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Fig. 3 Co™' :MgAl, O, crystal structure conjecture
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Fig. 4 Experimental setup of saturable absorption crystals with different orientations in lasers
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Table 1 Comparison of laser output in [100] and [110] cutting directions under the same pumping condition

) o Output
Cutting direction
energy(max) /pu]J

Pulse width /ns

Stability /% Beam quality M” Extinction ratio

[100]-cut 245 5.12 93.7 1. 87 183:1

[110]-cut 265 5.05 94. 2 1.56 185:1
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