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Dual-Wavelength Switchable Solid State Laser
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Abstract Electro-optic Q-switched diode pumped solid-state laser (DPL) with corner-cube, cross-resonator optical

parametric oscillator (OPO) (CRO) and the technology of polarization controlled by electricity are used to acquire the

output of dual-wavelength of 1064 nm and 1570 nm in the conditions that the laser must be smart and light, and have

high reliability. high efficiency, high recurrence-frenquency and large power output. Experiment gets laser pulse

with 200 m]J each pluse at 1064 nm and 74 m] each pluse at 1570 nm, and conversion efficiency of 45% together with

output of stable orientation, so that it can be used as airborne, spaceborne, ship laser location, irradiation or radar,

and used in the field of laser environmental monitoring.
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Table 1 Index of typical dual-wavelength laser with switch
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Fig. 2 Principle (a) and structural (b) drawing of triangular cross-resonator OPO
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Fig. 3 Diagram of dual-wavelength laser with free

switch controlled by eletricity

3 SIS

SR BN 4 R R % HE Sk
00T 4838 B 3 P L 438 P DK 240 s, fih3Z H
W 0~100 A, TAESIR 1~30 Has 5 JH A 4l b 5 i 4%
Ak ok KD'P B QB kU KD'P FiFH
UL I 1 oD R AR 1 = R BRI
OPO 58k 52 90 15 B 40 350R K R it AR 42 4 OG i

Hio by Bk b B & i EPMI1000 W . Jf i
TEKTDS3052 1 500 MHz 7% i #% il TEK-P6701A %1
Si-InGaSe S HU T Sk I L ik 58 S B0

B4 B B YOt a SR

Fig. 4 Equipment of dual-wavelength laser with

free switch
12 LD iz fk 98 240 ps. B 30 Hz, filtiz Hy
Wit 0~100 A P4 T S M 7 OBUIE K BOG #% 76 A [
Wk G RE R & OPO B3R IniE 5 fiR .
iz WL D 80 A B, 1064 nm BO% i AE &= A
280 m]J . Xf i i Y 1570 nm BOBEE R W] 3K 125 m],
OPO #:335 % Ry 45%

E 4

K r . 1130 o

E 120 ol .:i
& 1110

S 100} e 1 ¢

s . 0 &

o 80F . A 9 e

© s -, 170 ©

8 60F 1 g

g T . 150 %

=1 L " S oo 1

,; 40_ pel ‘_30 E

& 20f A 18

= F o & 410

o 0 AL

25 75 125 175 226 275
Input energy of 1064 nm /mJ

Bl 5 WP OPO SC56 45 5t
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Fig. 6 Engineering prototype of dual-wavelength laser

with free switch
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Fig. 7 Display of the output of dual-wavelength

with free switch
V] v A A s Ay IR ) Al o 2 Al b Ay i i B R R K
W28 1064 nm it BE B L ARK P-4 1570 nm i th
ABID 5200200ty ot 0000 D LA B |y B0 462 1) T
31064 nm Fr i fERE L 1570 nm B i e RE B RAE .

4 %k 12

TR TR AR O A TR 4 ) T L 42
TR O i A OB K U g 1) SEL AR, SR A R R
Y78 Q-DPL. ¥ i OPO Fil KD*P w45 ¥k &5 V)
£ 5 NI AT AN 2 A NS R =8 s g
WK A B e oAy . EEAE bR N 1064 nm
Kt 4 OB RE 8 A K oh 280 m] L 1570 nm i K i
WO G RE R AR kP 125 mJ B iRl 45% . H
[l b B 48 AR . M AR 3R ML AR I 2RO I EE /
HESR e 75 35 I A 85 W 0 45 43R A iy R
T—EMSHEME.

& & x #t

TARIE. mas Z e 38 00 — R AL 4R 5 #fF 40 A0 I ok 7 Ak LEB/
OL]. http:// mil. news. sina. com. cn/ 2004-12-30/ 1012254893.
html, 2004-12-30

2 Friedrich Ackermann. Airborne laser scanning-present status and
future expectations[ J]. ISPRS J. Photogrammetry & Remote
Sensing . 1999, 54. 64~67

3 Aloysius Wehr, Uwe Lohr Airborne. Laser scanning-an
introduction and overview [ ]J]. ISPRS J. Photogrammetry &
Remote Sensing » 1999, 54. 68~82

4 Han Lei, Wang Jiaxian, Zhang Juncheng et al.. Research on the

LD pumping Nd: YAG laser with compound cavity and dual-

wavelength output [ J 1. J. Huaqiao University (Natural

Science) . 2010, 31(2): 153~156

B A, En¥E, KIRIE SF. LD W Nd: YAG 2 & JE B K %

JedlI]. R FFROAKRMAF R, 2010, 31(2): 153~156

Lin Yanfeng, Zhang Ge, Zhu Haiyong et al.. Mechanism of dual-

wavelength oscillation in Nd : YAG Q-switch laser [J]. Acta

Physica Sinica,» 2009, 58(6): 3909~3914

IR, K X, RIEAK 4. Nd: YAG ] Q ¥t 28 WUk K

PLERZPAT]. 2 3R, 2009, 58(6): 3909~3914.

Huang Dexiu, Shu Xuewen, Wen Tao et al.. Novel multi-

o

o

wavelength erbium-doped fiber ring laser[J]. Chinese J. Lasers.
2001, A28(4). 313~316
WAL, 472230, 30 18 5. R 2 0 KR I B DL AR
WotasJ]. EM k., 2001, A28(4); 313~316
7 Zhang Ling, Wei Zhiyi, Feng Baohua. Simultaneous dual-
wavelength Q-switched Nd: YAG laser operating at 1. 06 um and
946 nm [J1. Opt. Commun. , 2006, 264 51~54
8 Feruz Ganikhanov, Silvia Carrasco, X. Sunney. Broadly tunable
dual-Wavelength light source for coherent anti-stokes Raman
scattering microscopy[ J]. Opt. Lett. , 2006, 31(9): 1292~1294
9 C. M. Creelya, G. P. Singha, D. Petrov. Dual wavelength
optical tweezers for confocal Raman spectroscopy [ J]. Optr.
Commun. , 2005, 245, 465~470
10 Wang Meng, Zhu Xiangbang, Mao Xiaojie et al.. Experimental
study on double wavelength laser [J]. Laser & Infrared, 2008,
38(2): 126~127
O R, BN E RERKEOLR MBI %
K5 4ok, 2008, 38(2): 126~127
11 Zhang Hongbo, Xi Wengiang, Sun Feng. Study on active Q-
switched green solid-state laser of corner-cube orism cavity[]].
Optics & Optoelectronic Technology, 2009, 7(3): 5~7
TRLLHE . RSO PN M. MR ST Q G B AW A i B
ElI]. kFLABH A, 2009, 7(3): 5~7
12 Cheng Yong, Lu Changyong, Liu Xu ¢ al.. Diode pumped
electro-optically Q-switched laser with corner-cube resonator[ J].
Acta Photonica Sinica, 2009, 38(11) . 2747~2751
FOF, SEE, N E . LD RS AR OE T Q Fk
WoOLR[1]. & F 2. 2009, 38(11); 2747~2751
13 Antoine Godard, Mpyriam Raybaut, Olivier Lambert e al..
Cross-resonant optical parametric oscillators; study of and
application to difference-frequency generation[ J]. J. Opt. Soc.
Am. B, 2005, 22(9): 1966~1978
14 Liu Xu, Lu Changyong, Cheng Yong et al.. Eyesafe laser based
on ring-cavity KTP optical parametric oscillator [ C]. SPIE,
2009, 7382. 73822Y



