Lo ot A2

%49 5% 3 2020 4 3 A
Vol.49 No.3 Infrared and Laser Engineering Mar. 2020

0 51 5

1 kHz S5ERT N 2 B KB MKF[HAR
AER, K R ERA &R
(b F Ik KF HETRMAER, LT 100124)

i E: SRR DHAPHAESLARBD BRAK EEE SENESZFRY, £ L HRE
AEZG R AN, ARFSHFE RN, G AR QA BAR BAFFHE,
KRG A LD A RALS, KA AL BB A K0 F Wit £ EAMEA | kHz oF, (3T F3ah Rk
10 W, Bk #F 58 % 816 ps, &.58 39 pm, £ R E M T 1.8 93t s b, sk K B KA 51k 95 45
VAL,

KEA AKE;, LMFr,
FESES: TN248

EERRT; MaRH
YHEAFRERS: A DOI: 10.3788/IRLA202049.0305001

Research on 1 kHz high-power sub-nanosecond

all-solid-state laser amplifier

Du Xinbiao, Chen Meng’, Ren Junjie, Gao Xiaogiang
(Institute of Laser Engineering , Beijing University of Technology, Beijing 100124, China)

Abstract: High-power all-solid-state sub-nanosecond lasers have the advantages of small size, low cost, narrow
line width and high peak power. They have important application value in many fields. In order to obtain high-
power sub-nanosecond laser output, a sub-nanosecond seed laser was first obtained through a passive Q-switched
laser, and then an LD side pump module was used to design a dual-module dual-pass amplification experiment. At
a repetition rate of 1 kHz, a laser output with an average power of 10 W, a pulse width of 816 ps, a line width of
39 pm, and a beam quality M of less than 1.8 was obtained. The overall magnification the amplifier was over 95
times.
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Fig.3 Waveform of the main oscillating laser pulse
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Fig.4 Oscilloscope accumulative chart
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Fig.5 Main oscillation laser line width
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Fig.6 Double-module double-pass amplified pulse waveform
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Fig.7 Beam quality of output laser

Natie
I GE TS ]

Pl 8 koL E

Fig.8 Line width of output laser

LG S5 R, SCU A i DR 101 W

Fe IR THE 13.8 W 2L/ i i ik o 5 B N2k 58 5
ﬁh%‘ﬁﬁuz VAT B AR Ak B G R T A A

2o S HTECKS H DER AR BRI T HE 1 R E

B AMEASBE 100% #M2, IR R A& 28 TFP2 2 it i

03050014



bk A2

A www.irla.cn

T R 2% B9 B 25 J5 N TFP1 R 5 iy, T % T
X K N TEP2 Ab i Tl %

Output power/W
N
\

10 + »

— .-

0 - a—o—" L L L L

20 30 40 50 60 70 80
Pump current/A

P9 it DA B T v T AR A R R

Fig.9 Relationship between output power and pump current
& ®

HIE T —FhEE ) fa] 5 K R A AR O TR A%

B R ROR R, it o, kb ve s, R
SRR IO AR R SR HOSGE iR 1 52 3 1,
308 3000 TR 0 AR R B 4 — 1) Nd:YAG AR A A, 52
T H A 1 kHz, Hi B K OE 816 ps, “FH421# 10.1 W,
298 39 pm MO o R T RGP IR T T
JHORROR, i Z BT R AT 25k 95 52247, Hiiih
S BT i R OB R 2 7, S — Tl B L IS

TITERAR BT
S 30k

(1]

Duan Jialin, Li Xudong ,Wu Wentao, et al. Research on LD
pumped 1.06 um burst-mode laser and the amplification systems
[J]. Infrared and Laser Engineering, 2019, 48(1): 0105003. (in
Chinese)

Behnak, 254K, i3CH, 4. LDZEIENEYAG 1.06 pmfik i &
WO BHRBEF[I]. £L5MFHOL TR, 2019, 48(1): 0105003.
Liu Qiuwu, Chen Yafeng, Wang Jie, et al. Effects of wavelength
shift and energy fluctuation on inversion of NO,differential

absorption lidar [J]. Optics and Precision Engineering, 2018,

[10]

(1]

0305001-5

26(2): 253-260. (in Chinese)

XK, PRIEWE, A, 55, 2250 I ISENO, O I IR I ISR FIl
RE 2 Bl X e B ST B S R [0, 6 RS TR, 2018, 26(2):
253-260.

Zhao Zhilong, Wu Jin, Wang Haitao, et al. Experimental
demonstration of differential synthetic aperture ladar imaging at
very low return level [J]. Optics and Precision Engineering,
2018, 26(2): 276—283. (in Chinese)

RS, R, EHEE, 5 GO IR 2200 G LR RO
T IBR SRR [T]. Oba: A TR, 2018, 26(2): 276-283.
Liu Guojun, Bo Baoxue, Qu Yi, et al. High power
semiconductor lasers [J]. Infrared and Laser Engineering,
2007, 36(S1): 4-6. (in Chinese)

X, widhecr, thigk, 45, RSB0 R B K S 0
FE[1]. ZAMFGHOLTAE, 2007, 36(S1): 4-6.

Cerny P, Jelinkova H, Zverev P G, et al. Solid state lasers with
Raman frequency conversion [J]. Prog in Quant Electr, 2004,
28(2): 113—-143.

Agnesi A, Dallocchio P, Pirzio F, et al. Sub-nanosecond single-
frequency 10-KHz diode-pumped MOPA laser [J]. Applied
Physics B, 2010, 98: 727-741.

Yan Fanjiang, Yang Ce, Chen Meng, et al. High repetition, high
peak power and narrow line-width laser amplifie [J]. Infrared
and Laser Engineering, 2019, 48(2): 0206002. (in Chinese)
BULIL, 5K, Wi, 55, o TR W (E D) AR 2R SE OB HOR &%
(7). 4N 5O T, 2019, 48(2): 0206002,

Yukio Kyusho, Motohiro Arai, Katsuji Mukaihara, et al. High-
energy subnanosecond compact laser system with diode-
pumped, Q-switched Nd:YVOy, laser [J]. Advanced Solid-State
Laser, 1996, 1: 382—-385.

Wandt C, Klingebiel S, Siebold M, et al. Generation of 220 mJ
nanosecond pulses at a 10 Hz repetition rate with excellent beam
quality in a diode-pumped Yb: YAG MOPA system [J]. Opt
Lett, 2008, 33: 1111-1113.

Koechner W. Solid State Laser Engineering[M]. Sun W, Jiang H
W, Cheng G X, transl. Beijing: Science Press, 2002.(in Chinese)
FEA /KW, B TR M. PhSC, VI3 SC, R, 3. b
A0 BRI AL, 2002

Lee M Franz, John S Nodvik. Theory of pulse propagation in a
laser amplifier [J]. Applied Physics, 1963, 2349: 8.


https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.1016/j.pquantelec.2003.09.003
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.1016/j.pquantelec.2003.09.003
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.1016/j.pquantelec.2003.09.003
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.1016/j.pquantelec.2003.09.003
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0253
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.3788/OPE.20182602.0276
https://doi.org/10.1016/j.pquantelec.2003.09.003
https://doi.org/10.1364/OL.33.001111
https://doi.org/10.1364/OL.33.001111

