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Ti sapphire laser performances and the dependence upon
the part parameters

Wu Chengjiu

(Anhui Institute of Optics and Fine Mechanics, Academia Sinica)

Abstract: According to the optimum design theory of a longitudinally pumped laser, the optimum
slope efficiency of a laser of Ti sapphire with different FOM-value, the maximum output power of a
laser of Ti sapphire with different Q-value for different pumping power, the threshold, the optimum
part length and transmittance of the output mirror have been calculated. The possibility of improving
laser performances are discussed as well.
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Fig. 1 ~ The optimum slope
efficiency of a CW laser of Ti
. sapphire with different
FOM-value vs the transmit-
tance of the laser output mir
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Fig. 4 Theoptimum length of a
Ti sapphire part with different
FOM-value for optimum output
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Fig. 3 The threshold of a Ti
sapphire laser with optimum
output vs the appropriate ab-
sorption density of the T sap-
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Fig. 5 The optimum transmit
tance of the output mirror of a
Ti: sapphire laser for optimum
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Table Theoretical and experimental laser performences of Ti sapphire with different parameters

sample  concen Usi4 A0 FOM Q L output  power( W) threshold( W)
wt% cm- ! em~ ! cm~ ! cm exper. theor. exper. theor.
1 0.1 2.07 . 023 90 186 1.5 1.9 1.8 1.5 3.0
2 0.1 2.10 .0021 1000 2100 1.5 3.5 3.0 0.75 1.0
3 0.15 3.19  .0057 560 1786 1.0 2.85 2.8 0.8 1.0

Note. 1. The experimental results are from J. F. Pinto et al.l !0

2. The theoretical output power is the max imum in the pumping power 9. 6 W con dition.
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