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Fig. 3 (a) The signal spectrum at 498 nm and () the corresponding autocorrelation curve. The spectrum and the auto-

correlation curve are fitted with Gaussian functions (solid line) having a bandwidth of 7. 4 nm (full width

at hall maximum) and a pulse width of 120 fs respectively

K — 28O 5 A 1 A v B () 5 22 1005 o 8 R B 8 4, LA B R il R ) 1 a5 ok 3 B
OPA Hir th ok i 56 € (¥l AN ™ o FRAT T SR 77 (02 1 25 il Pk vk I 338 AN TR 4, 4R e 4 3
A T, 5 AR K p S A LA, AT MR R G, LR IAE X — 22 1) BBO AL 1 mm
JE, R T Rk B L= 0.7 mm (AT 200 fs ZRIH R0 55) o IXFEXS TR A i3 ik
A, TORh - A IO R LA R o AR AN AR e ZE I OR g, SR AR Rk A o
AT 1 AR FE T, 75 I S A T 1 Y™ R L AR 0 o W S 19, e R b AT ) S
LR IIAT T o AEBG — GO R 2 503 mm JEHT BBO & A, WR) iRk obh 420l 53578
BRI fit B R o O TR b A% 1 — B 2 5 Wb AR By s A E A, FRATTL %
F OPA {555 AL 4 JLOKEE 25 i, T2 ()R 23 A B 11 AH O ik 98 #8  A3 4s AR K

3 45

2, R AR A S Bk o B R AR M e B i e A b R E R, S UK R A5
BN = AT R BRIV SL R U G, AT STl R A i A el v R T 8 L 2R 7 AH T G
BBO #b AR WO B LRI OPG/OPA R4, {5 A5 K Y6kt 1 18 S5 A 470 nm £
2.7 pm, BKPFGELE R 100~ 170 fs, A E N 1 kHz, S IR N 6.5 mW, B AE R R
KT 15% o S50 45 F Wos T MRk P 220 ] WYC R 006 OPG/OPA RGN g sk 1 1 a8
T Gt e W ORI 5 T LARUE SN OPA RG0AH LA ol 50 4, 1y HL o7 3085 o i k. i
K A L T8 A0 2Rl ik b sl ik b R 4B B2 A, 1207 EABRE = £/ T 100 fs Y1 OPG/OPA Hinihie

2 % X W

I V. Petrov, F. Seifert, F. Noack. Visible optical parametric generator producing nearly bandwidth-lim-
ited femtosecond light pulses at 1 kHz repetition rate. Appl. Opt., 1994, 33(30) © 6988

2 H. Wang, K. S. Wong. D. Denget al.. Kilohertz femtosecond UV pumped visible BBO/LBO optical
parametric generator and amplifier. Appl. Opt., 1997, 36 . 1889

3 V. Krylov, A. Kalintsev, A. Rebaneet al.. Noncollinear parametric generation in LilOs and f=barioum
borate by frequenecy-doubled femtosecond Ti-sapphire laser pulses. Opt. Letr., 1995, 20(2) 151

4 M. K. Reed, M. K. Steiner-Shepard, M. S. Armaset al.. Microjoule-energy ultrafast optical paramet—
ric amplifiers. J. Opt. Soc. Am., 1995, B12( 11) © 2229



9 14 Fr AT A% TR K e 5 R e T WO R R O 2 A O A% 783

5 S. R. Greenfield, M. R. Wasielewski. Near-transform-imited visible and neardR femtosecond pulses
from optical parametric amplification using type = fharioum borate. Opt. Lett., 1995,20(12) © 1394

6 P. DiTrapani. A. Andreoni, C. Soleiaet al.. Matching of group velocities in three-wave parametric in—
teraction with femtosecond pulses and application to traveling-wave generators. J. Opit. Soe. Am.,
1995, B12(11) - 2237

7 R. Danielius, A. Piskarskas, A. Stabinis et al.. Traveling-wave parametric generation of widely tun-
able, highly coherent femtosecond light pulses. J. Opt. Soc. Am., 1993, B10(11) © 2222

8 R. Danielius, A. Piskarskas, P. Di Trapaniet al.. Matching of group velocities by spatial walk-off in
collinear three-wave interaction with tilted pulses. Opt. Lett.. 1996, 21( 13) : 973

9 M. Nisoli, S. De Silverstri. V. Magniet al.. Highly efficient parametric conversion of femtosecond Ti~
sapphire laser pulses at 1 kHz. Opt. Lett., 1994,19(23) : 1973

10 R. L. Bayer. R. L. Herbst. Parametric oscillation and mixing. in Y. R. Shen, ed.. Nonlinear Infrared
Generation, New York © Springer-Verlag. 1977, 81~ 137

11 A. Fendt, W. Kranitzky, A. Laubereau et al.. Efficient generation of tunable subpicosecond pulses in
the infrared. Opt. Commun.. 1979, 28( 1) 142

12 P. DiTrapani. A. Andreoni, G. P. Banfiet al.. Group—velocity self-matching of femtosecond pulses in
noncollinear parametric generation. Phys. Rev., 1995, A51(4) : 3164

13 0. E. Martinez. Pulse distortions in tilted pulse schemes for ultrashort pulses. Opt. Commun., 1986,

59(3) - 229

Efficient Femtosecond Visible Collinear Optical Parametric Generator
and Amplifier with Tilted Pulse Pumping

Qiu Zhiren" Wong Kamsing" Wang Hong" Yu Zhenxin® G. K. L. Wong"
(“State Key Lab of Ultraf ast Laser Spectroscopy. Zhongshan University, Guangzhou 510275
"Dep artment of Physics, Hong Kong University of Science and Technology, H ong Kong)

Abstract Compensating for the group velocity mismatch in optical parametric in—
teraction with tilted pumping pulse fronts, an efficient femtosecond collinear type—
phase matched fbarium borate optical parametric generator and amplifier pumped
by a tilted second harmonic pulses of the Ti-sapphire regenerative amplifier is
demonstrated. The signal and idler outputs are tunable from 470 nm to 2. 7 um hav-
ing pulse widths in the range of 100 to 170 fs at 1 kHz repetition rate. A maximum
output energy of 6.5 uJ/pulse and a total conversion efficiency of more than 15%
are achieved.

Key words wave front tilted pulse pump, femtosecond laser pulse, optical para—

metric amplification



