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Fig. 2 The output of the regenerative amplifier with only Fig. 3 The output of the regenerative amplifier with the

the first step of 1/4A high voltage being applied to

the intra-cavity Pockels cell
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Fig. 4 The relationship among the build-up time, the

energy of the output pulse of the regenerative

amplifier and the pumping energy

H BEFRE TR SRR, R A 45 mJ (Y RERRIHAT, N Rk B3 I I ! 10 FE 0 b &
K 4~5 m), FRHRE] 4 mI MO . SRR REARIE 2R FEF 6Bk ol 2 H

BRAREZRER,

T BAEBOCH B d 2R SR, RAE T AR B 7T, KB /N E A (55~
60°) TR MR 5555 6 Bl 2 Ay, BB 2 R o 6 R HEAT VR 9 V6 B 5 T LN B 68 1 R R Ay )
MR  BERUE OB TE 815 nm ZE A WY HF 95 47 8~ 10 nm, 40 B2 AT LA 32 # ik b 56 B 2% 100
fs £ WFFROCHROC. FERK R TR BT KK TEH 120 s 49 FF T 56 B 58 5~ 200 ps,
MG HE N B A MRS AT ROR , Tt — 2B AT e B A RO #3028 A AL 2B 1 SRR P 5



872 2l 5| ¥ K 26 %

10

11

12

& £ X M
A. Migus, C, V. Shank, E. P. Ippen ef al.. Amplification of subpicosecond optical pulses: Theory and
experiment. JEEE J. Quantum Electron. , 1982, QE-18(1).101~109
A. P. Schwarzenbach, T. S. Luk, I. A. Mclntyre ef al. . Subpicosecond KrF " excimer-laser source. Opl. Leét. ,
1986, 11(8):499~501
J. H. Glownia, G. Arjavalingam, P. P. Sorokin et al.. Amplification of 350-fs pulses in XeCl excimer gain
modules. Opt. Lett. , 1986, 11(2),;79~81
G. Vaillancourt, T. B. Norris, J. 8. Coe ef al. . Operation of a 1-kHz pulse-pumped Ti :sapphire regenerative
amplifier. Opt. Lett. , 1990, 15(6):317~319
J. D. Kmetec, J. J. Macklin, J. E. Young. 0. 5-TW 125-fs Ti:sapphire laser. Opt. Left. , 1991, 16(13).
1001~1003
Koichi Yamakawa, Pay H. Chiu, Art Magana et al.. Generation of high peak and average power femtosecond
pulses at a 10 Hz repetition rate in a titanium-doped sapphire laser. [EEE J. Quantum Electron. , 1994, 30(11) .
2698~2706
F. G. Pattetson, R. Gonzeles, M. D. Perry., Compact 10-TW, 80-fs Nd:glass laser. Opt. Lett. , 1991, 16
(14):1107~11409
K. Yamakawa, H. Shiraga, Y. Kato ef al. . Prepulse-free 30-TW, 1-ps Nd:glass laser. Optf. Lett. , 1991, 16
(20):1593~1595
M. Pessot, J. Squier, G. Mourou ¢f al., Chirped-pulse amplification of 100-fs pulses. Opt. Lett, , 1989, 14
(15).797~799
M. D. Perry, D. Strickland, T. Ditmire el al. . Cr:LiSAIF; regenerative amplifier. Opt. Lett. , 1992, 17(8).
604~~606
Paul A. Beaud, Martin Richardson, Edward J. Miesak. Multi-terawatt femtosecond Cr : LiSAF laser. IEEE J.
Quantum Electron. , 1995, 31(2):317~325 .
D. Strickland, G. Mourou. Compression of amplified chirped optical pulses. Gpt. Commun. , 1985, 56(3).219~
221

Experimental Investigation of the Performance of a Free-running

Ti:sapphire Regenerative Amplifier

Wu Qiuyang Wang Wenyao Yang Xiaodong Zhang Zhengquan Xu Zhizhan
(Lab. of High Intensity Optics, Shanghai Instifule of Optics and Fine Mechanics,
The Chinese Academy of Sciences, Shanghai 201800)

Abstract A Ti : sapphire regenerative amplifier developed recently as a key part of the
whole on-developing table-top TW laser system is reported. Experimentally, its energy and
temporal performance under the condition of free- running is investigated; the slope
efficiency of 10% and the output pulse energy as high as 4 mJ are achieved under a
pumping energy of 45 mJ; The build-up time of the output laser pulse is steadily 350 ns and
its repetition rate is 10 Hz. From these indexes it shows that the cavity structure and the
optical setup of the regenerative amplifier are good and its steady operation makes the
injection and amplification of the seed pulse reliable.

Key words Titsapphire regenerative amplifier, free-running, characteristics of energy and
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