Fas 11

2016 4 11 H

S L ES I S
CHINESE JOURNAL OF LASERS
AP PR 8.7 W ¥

Vol. 43, No. 11

=

November, 2016
FEY 4

2 U S N B AR WE 5T
R
ZEPIIE;%IEHH o

k E'7 IIR'

m ’
U] TR A BT 5 B L FH HL A AR SE T, DI 4R B 621900
B = eSO R 5 HEORE s E . )i 4 BH 621900
HWE KT Pound-Drever-Hall #P 35 R 5 551 4% AR, S2 90 T B L3
IRIE AT 0 s < AR T 28 3 1 S 7 DG e = B 79 2 0 (AR R A8 T i

18.7 kHz, e i B 70 1.25, Rl 8 5= .
KA

DR bR S T A0 S0 A0 I K B S5 TR IR L 24 30 min K BUE S HRE/NT 3 fm BF, SCBE T f 4%
YUK AE 532.15~532.50 nm 5 Bl N 1Y %

HELE 1064 nm FEH G AT B R AT B e, KR BE
7 8.73 W A5 IT 48 S i i L 475 43

BEEAR 808 AL AMEIEIRM I S0

hESES TN248

doi: 10.3788/CJL201643.1101010

T R H 68.9%
gl . R A SN2 R D B T AR ARG OB R IR R L N
H WU
XERFRIRED A

1,2
Institute of Applied Electronics

Based on Extra-Cavity Frequency Doubling
Lu Yanhua

Technical Study of 8.7 W Continuous Wave Single Frequency Green Laser
Xu Xiafei Zhang Lei"? Wang Weimin
sti ’ China Academy of Engineering Physics, Mianyang

Mianyang, Sichuan 621900, China
Abstract

Sichuan 621900, China

o
Key Laboratory of Science and Technology on High Energy Laser, China Academy of Engineering Physics,
length of the ring frequency doubling cavity is accuratel

Highly effective frequency doubling conversion of continuous wave
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conversion efficiency reaches 68.9% . Based on this
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fundamental laser is realized based on the Pound-Drever-Hall extra-cavity frequency doubling technique.
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8.73 W is obtained with the use of the type I noncritical phase matching lithium triborate crystal and the frequency
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beam quality factor is 1.25 which indicates a superior beam quality
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the green laser wavelength locking and tuning characteristics

avelength is continuously tunable between 532.15 nm and 532.50 nm. The spectroscopic property of the singl
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Fig. 1 Schematic diagram of experimental setup for extra-cavity frequency doubling
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Fig. 2 Variations of power and conversion efficiency of green laser obtained by frequency doubling with

fundamental frequency laser power
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Fig. 3 (a) Variation of wavelength under locked and unlocked conditions; (b) schematic diagram of

setup for wavelength locking

- . . Ref -60.00 dBm
gl e a—a
6l
et
B4l
£ 4
S
&
[Center 70 MHz Span 1 MHz|
2 . [#Res BW 39 kHz VBW 390 kHz #Sweep 4 ms|
Occupied Bandwidth Total Power -73.0 dBm
33.980 kHz
0 L L L . L - - . Transmit Freq Error -88 Hz OBW Power 50.00 %
532.1 532.2 532.3 5324 5325 x dB Bandwidth 37.43kHz  xdB -3.00 dB
Wavelength /nm
B4 5O T F B i K i AR 4k Bl 5 FU SR O 2 v I A 46
Fig. 4 Variation of frequency doubled green laser Fig. 5 Measurement result of single frequency
power with wavelength green laser line width
:|_: N
24 T

K EET PDH SR 9 SN IR A5 0 07 05 25 1 AR 50080 i S 3R OL D 5y 12.7 W R, 4043 T iR s

8.73 WHIAEM & otk i AG MR ik 68.900 . TEBLIERl B 5T T A% 93 4 Ol 19 I B R 1k - RO AR A
HPRBUE RMS (/N T 3 fm B, S2BL T i i 20OE W AE 532.15~532.50 nm i [l A A9 ELE AT . RS 1Y
O HA A B S BRI LRRIBIZ W 18.7 kHz SEAUBURE [ 1O 1.25,

w

2 % x M

Sakuma J, Asakaw Y, Obara M. Generation of 5-W deep-UV continuous-wave radiation at 266 nm by an external cavity
with a CsLiBs Oy, crystal[J]. Opt Lett, 2004, 29(1): 92-94.

Hummelt G. Solid state lasers: TEM00 CW green laser is a powerful tool[J]. Laser Focus World, 2006, 42(8): 77-82.
Basu C, Webels P, Neumann J, et al. High power single frequency solid state master oscillator power amplifier for
gravitational wave detection[J]. Opt Lett, 2012, 37(14): 2862-2864.

Feng Yan, Bi Yong, Zhang Hongbo, et al. 20 W diode dumped external frequency-doubled Nd: YAG green laser[J].
Acta Optica Sinica, 2003, 23(4): 469-471.

oo fE, B B, ki, & 20 W BRAMEBI AR S Nd: YAG GOLEOGIR T, Je¥F24R, 2003, 23(4): 469-471.

Ge Qing, Yu Lin, Jia Xiaojun, et al. Extracavity frequency doubled red laser with single frequency[J]. Chinese ] Lasers,
2009, 36(7): 1744-1748.

BOF. T O SR, . MR IRGEEEELOGEOLE D] T EBEOL, 2009, 36(7): 1744-1748.

Li Ying, Luo Yu, Pan Qing, et al. Experimental generation of bright green light in amplitude-squeezed state via extra-
cavity frequency doubler[J]. Acta Physica Sinica, 2006, 55(10): 5030-5035.

%, ¥ XK, W K, F. MRS IR A WSS SO R IR R 4R 007 [T WA, 2006, 55(10) : 5030-5035.
Luke R. Taylor, Yan Feng, Calia D B. 50 W CW visible laser source at 589 nm obtained via frequency doubling of three

1101010-4



H = # ot

10

11

12

coherently combined narrow-band Raman fiber amplifiers[J]. Opt Express, 2010, 18(8): 8540-8555.

Ashkin A, Boyd G D, Dziedzic ] M. Resonant optical second harmonic generation and mixing [J]. IEEE J Quantum
Electron, 1966, 2(6): 109-124.

Yang S T, Pohalski C C, Gustafson E K, et al. 6.5-W 532-nm radiation by cw resonant external-cavity second-harmonic
generation of an 18-W Nd: YAG laser in LiB; O; [J]. Opt Lett, 1991, 16(19): 1493-1495.

Wang Xubao, Chen Jimin, Li Gang, et al. Study of frequency doubling in a KTP crystal on Q-switch Nd: YAG laser by
the resonant external ring cavity[J]. Acta Optica Sinica, 2004, 24(4): 477-480.

FEE, BRIER, 2 #, 5. 8 Q Nd: YAG FIBBEAMEREBHARNI [T, Jesfr i, 2004, 24(4): 477-480.

Meier T, Willke B, Danzmanm K. Continuous-wave single-frequency 532 nm laser source emitting 130 W into the
fundamental transversal mode[J]. Opt Lett, 2010, 35(22): 3742-3744.

Bian Zhenglan, Huang Chongde, Gao Min, et al. Research on control technique for Pound-Drever-Hall laser {requency
stabilizing system[J]. Chinese J Lasers, 2012, 39(3): 0302001.

TIEE, BRME, & G % PDH BOGESIE R EORBTR ], R EEOE, 2012, 39(3): 0302001.

1101010-5



