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Abstract

Output Characteristics of Few Hundreds kHz Picosecond
Regenerative Amplifiers

Zhao Peng, Chen Meng, Yu Lingjie, Long Mingliang

Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Considering that the energy extraction period becomes much smaller than the energy upper state lifetime
of the laser gain media, the output laser of high repetition rate regenerative amplifiers contains two-different-energy

pulses, which is generally described as the period doubling bifurcation phenomenon. In order to solve this problem,

the repetition rate of regenerative amplifiers. The experimental results show the period doubling bifurcation phenomenon
Key words

we study the relation between the output laser pulse stabilization of high repetition rate regenerative amplifiers and
is avoided when the repetition rate is more than 250 kHz. Furthermore, the regenerative amplification of 1 n] pulse enenrgy
OCIS codes

repetition rate theoretically, and find that the period doubling bifurcation phenomenon can be avoided by increasing

=]

is produced by all-solid-state Nd: YVO, crystal semiconductor saturable absorber mirror mode-locked picosecond laser with
140.0140; 140.3280; 140.3480; 140.7090

the repetition rate of 94 MHz. And when the absorbed pump laser is 70 W, we get the frequency tunable (250-500 kHz)
picosecond laser. The maximum output average power is 18 W, and the single pulse energy is 36 pJ.

laser technique; all-solid-state laser; regenerative amplifier; Nd: YVO, ; high repetition rate
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Fig. 1 Optical layout of 888 nm end-pumped Nd: YVO, high repetition rate picosecond laser regenerative amplifier
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Table 1 Simulated parameters of the Nd: YVO, regenerative amplifier
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Fig. 2 Stability of Nd: YVO, regenerative amplifier versus gate length at different repetition rates.
(a) fere =100 kHz; (b) fpre =200 kHz; (¢) fere =300 kHz; (d) fpre =500 kHz

3.2 TWIIELER

Bl 3 g PINT #0059 100 kHz F-A UK 38 72 R B ) S 154 ns GO 107 4 H 0 7 249 Ty 2% e R, B e v 48
fi S RO B R G Rk eb R B . SR B S O R B 4R (DSO7054B 70604C Y, Agilent Technologies, 32
FD LA 98 500 MHz, RAEEFRN 25 GS/s. B 3 2 B H AR RO AR it A0 DG Dk A A — v — AR P RE R, B
A OR SR A e TR LA

PR AL S0 25 AN AR il — 2B B0 Nd: YVO, FAEBUR B EZ A, K Y fore =200 kHz B,
P A R A 4 i A7 A — R — AR P BE (L A PR LI 4 () L (b) J5 2 fpre =250 kHz I, P A i R it AR
SE R B —RE A KR [ 4 (o)~ (D 1. X2 K N 7E H E AR/ T 250 kHz I, iR 7 B i A8 19 B e 141
FHIZ B BG4 S e A B 2 (KA T 167 R <08 8RR A i A i S ok S AR B2 e DRt L T LA i
PR GRS kHz = H B Nd: YV O, #4598 e T

Time /(5 ps/div)

I |

Voltage /(50 mV/div)

3 HAEMA N 100 kHz BT A UK 28 FY i b HOE Ik o 7 518

Fig. 3 Output pulse train waveform of regenerative amplifier when repetition rate is 100 kHz
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Fig. 4 Output pulse train waveform of regenerative amplifier at different repetition rates. (a) fpre =150 kHz;
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Fig. 5 Stable maximum output power at different repetition rates
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Fig. 6 (a) Autocorrelation trace of light pulse; (b) beam profile and M* parameter under Nd: YVO,

regenerative amplifier when the repetition rate is 500 kHz
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