450 nm WK L —HREF 2 F—V 7 7 4 7 L—HF ORIBEIEIC X AHERESE

Ti: sapphire laser pumped by 450-nm diode laser at low temperature
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Abstract

We examined output performance of continuous wave
Ti:sapphire laser pumped by a 450-nm LD at cryogenic
temperatures. We also investigated the temperature
dependence of pump laser absorption and the pumping
efficiency.
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Fig. 1 Experimental setup of CW Ti:sapphire laser. (a) 532 nm
pump. (b) 449 nm pump.
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Table 1 Summary of characteristics of Ti:sapphire crystals.

Crystal A Crystal B Crystal C
Abs. coef. (/cm) 3.83 4.45 6.46
Length (mm) 10 25 4.5
FOM 250 200 150
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Fig. 2 Output performance (room temperature). (a,b,c) 532-nm
pumping. (d,e,f) 450-nm pumping. (a,d) Crystal A. (b,e) Crystal
B. (c,f) crystal C.

Table 2 Output Characteristic

Crystal A Crystal B Crystal C
450mm  532nm  450mm  532um  450mm 532 mm

Slape 2.1% 7.4 18.5 8.2 15.6 8.5 10.8
efﬁcigurv 34% 9.6 23.5 12.4 234 - 16
) - 4.7% 10.5 289 13 26.7 - 19.4

- 6.3% 11.9 30.2 13.5 28 - 222
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efficiency (%) 1] 90 G7 93 65 93

Loss{cm™) 0.022 0.038 0.26 0.128 - 0.011
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Fig. 3 A schematic of energy diagram of Ti®* and Ti**.

—14 —14
= T2.1% = T-2.1%
52| (a) e S 12| (b) o1
_e i T=6.3% _E i T=5.3%
5 mems— @ p— —
=08 £ = 08 r,-'——-—!'
] £, o 8. |
208 § 206 ‘ ] i
EDA 80.4 |
= 3 = | -3
So2 Gl Eo2 [ Sarbe——e—,
= Time: = [ Time (3)
O o O 9

5 0 5 10 15 20 5 o0 5 10 15 20

Time (s) Time (s)

Fig. 4 Recovery of the output power of Ti:sapphire laser pumped
after inhibiting lasing for a certain period of time as a parameter of
output mirror transmission. (a) 449-nm LD pumping, and (b) 532-
nm DPSSL-SHG pumping.
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Fig. 5 Comparison of the output power recovery, when the pump
beam is interrupted and when the oscillation is interrupted in the
cavity (a). Output power recovery of Pr:YLF laser pumped by 450-
nm LD when the oscillation is interrupted in the cavity (b).
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Fig. 6 Experimental setup for measurement of fluorescence
intensity.
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Fig. 1 Temperature dependence of improvement in fluorescence
yield
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