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Fig. 1 Schematic of the experimental setup
1. Nd ' YAG laser; 2,3, dichroic mirrorsy 4; Ti + sapphire oscillator; 5; convex lens; 6. Ti 1 sapphire amplifier;
7. total reflector at 750~850 nm; 8, single-pass amplified light; 9 double-pass amplified light
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Fig. 2 Temporal profile of the 532 nm pump light (left) E¥ o= 1.22cm™! ,%ilﬁlﬁﬁﬁ a, = 0.015
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Table 1 Small-signal single-pass gain (G) and output energy versus pump energies

density for different sceding enecrgies

E (mJ) 22 48 70 98 110 140

E, (J/cm?) 0.71 1. 53 2.23 3.12 3.50 4. 46
Eou (mI) 0.34 0.51 0.74 1.32 1. 61 3. 10
Emia (mI) 0.12 0. 20 0. 27 0.42 0.51 1. 08
e 1. 62 2. 43 3.52 6. 30 7.67 14. 76
G, 1. 52 2.52 3. 41 5.29 6. 36 13. 54
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Fig. 3 Small-signal single-pass (e) and double-pass (J) Fig. 4 Small-signal single-pass {(a) and double-pass (b)
gain as a function of the incident pump energy exponential gain (g{) as a function of the incident

density pump energy density
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Table 2 The optimum length L, versus pump encrgy density

E (mJ) 22 48 70 98 110 140

Er (3 /cm?) 0.71 1.53 2.23 3.12 3.50 4. 46

Lo (cm) 3.1 3.7 4.0 4.2 4. 4 4.6
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Experimental Studies on Amplifier Performance of Ti : sapphire

Xu Bing Wau Jianguang Zhang Zhengquan Xu Zhizhan
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800)

Abstract A small-sighal single-pass power gain of 14. 76 and double-pass power gain of
26. 31 have been measured for a Ti : sapphire amplifier. The results correspond to the
small-signial gain coefficient being 1.81 cm™'and the gain cross section being 2. 74 X
10~ '"%em?.  The small-siginal gains for different wavelengths have been obtained. The
saturation fluence and optimum length of Ti : sapphire have been calculated.

Key words amplifier of Ti : sapphire, small-sighal gain, small-signal gain coefficient,

saturation fluence



