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Tunable All-Solid-State Continuous Wave Intra-Cavity
Frequency-Doubled Nd: YVO,/LBO 671 nm Ring Laser

Sun Guixia Liu Tao Qian Jinning Su Xinjun Zhang Xiaowei Zhang Zhizhong
(Research Institute of Laser Technology, Research Institute of Physical and Chemical Engineering
of Nuclear Industry, Tianjin 300180, China)

Abstract A tunable all-solid-state Nd: YVO, ring laser, intra-cavity frequency doubled by a type- | matched LBO
crystal with 671 nm laser output, is demonstrated in this paper. The laser resonator is designed with a four-mirror
ring configuration. The YVO,-Nd: YVO, composite crystal is end-pumped by a 880 nm laser diode (LD). A Faraday
optical diode consisted with TGG rotator and half-wave plate is placed inside the resonator for forcing the laser to
operate unidirectionally. A solid Fabry-Perot etalon and a piezoelectric-ceramic are inserted into the cavity for tuning
the wavelength. The single-frequency output power of 1.08 W at 671 nm is obtained under the pumping power of
23 W (the absorbed pumping power of 14.5 W), the optical-optical conversion efficiency is about 7.4 % . With the
etalon tuning, a maximal output power of 738 mW is obtained.

Key words lasers; solid-state ring laser; 880 nm laser diode pump; YVO,-Nd: YVO,; LBO frequency-doubled;
frequency tuning

OCIS codes 140.3480; 140.3515; 140.3540; 140.3580

5] 5 % W2 i 1 25 W T L TS I VSR R
WO A (LD) B2 T 55 [ 1A i e 585 4 o JHARMERL A R BB X TR W IR 1 T
TR T AR e MepetasE . SETRARI R AT EOL AR i e R

K R e B Z L P T ROeE o oee TLRON SR E B FE 3 R T 23 08 45 DA i 4R A

S IR L R R T X L GER L ot R

BT SRR R LS 2 0 2 T B XCHKLL,S,5, Lo JHRIH #) 671 nm 3P Bl itk
AL th TS BUMOE 25 OB th g Jr ik i PR TR IHOGKT th. AEEARTOR A i

Wi EHEE: 2013-02-24; WEIEMFR B : 2013-04-19

EETE : A% B A v 75 48 0105 I BAEE 4 %5 B PRA

EE B A VAR A979—) Lo i BIBFSE 51 EZ N HOLE AR 5 M 77 B WF5E . E-mail: suntyg@163. com
* AEBE R AN . E-mail: dpssl@sina. com

0602011-1



i

# ot

Nd: YVO,/LBO %4 $15 610 mW #9855 671 nm
HELRLLOE AHBA LI AR . SCERL1S JiRiE T
FHINd: YVO, /BiB, O, £ 51 (1) 10 58 308 8 315 T
1. 55 W 1) 1342 nm ZL #hE 22561 680 mW [1) 671 nm
HERLG I AFRER S T 0028 B e PR
4380 mW, A SCA 4419 880 nm LD v [fi il iz
YVO,-Nd: YVO, & & SR I OG5 . 75 23 W
iz oy 2 (R Wi silis D %ok 14,5 W) R 3R45 T
1.08 WHY B SR 671 nm 1%, N A B -H%
(F-P)FrifE 25 IR w By % S 30 1 400 56 08 38 U] g, 3K
BT EEmHE A 738 mW A JE I 671 nm £0 65
e

OGRS it
Pl 1Sk LD S 2 N YVO,/LBO {5 5 %
M1

O

880 nm

YVO,-Nd:YVO,

Sk (CW)H671 nm L6 3OO0 38 19 52 30 25 8 L 0t
AR 87 A DU B PR R I R I 254 . I PR I B
L., =538 mm (A N B [A] fF 2 558 MHz) , M3 F
M4 Z [a] B 25 2 120 mm, 0% &R B M1 7 B AL
T IR i N LE SO A A RS B R R Ak TR B A R
JEE s SR 2 4% 43 0l Ry 248 pm R 60 pm, P T B8 M1
ki AR BT SRS OB — iR B 880 nm I K
(T>95%) % — ¥4 1342 nm & J B (R>99. 8 %)
H1 880 nm MY B (T=>95%) ; B 55 M2 - 1fi 4
B¥ 1342 nm 5 R (R>>99. 8 %) ; M3 F1 M4y [V [fj
A5 R4 N 100 mm, Hor M3 Y i85 1342 nm
BRI (R ™99, 8%) . M4 i 1 48 4 &5, [ 17 B8
1342 nm & KA (R>>99. 8 %6) Fl1 671 nm 1435 i (T
95%0) P14 671 nm YA, S T 0] 1064 nm
SRR BOGEE 4 MG PE 1064 nm BEER

TGG y/9 e

LD

|
I |

piezoelectric
ceramic

v

B 1 %0 671 nm

132 5 SR 4 ) DILAS 723 5] A8 77 1 5 3 %0
LHREA Y LD, K 880 nmy, SBET g T 2
&R 200 pm, BE LK 0. 22, Fem i b o &
50 W, t2F i iz b A & Rk AR 2 & ik
TAEP T RAEDCTELAR LY 300 e, T & 44 0
AETE JL R HEASE G BE AR 2 g 248 pom, FEASTH R AE 5
RGO T B S ey B IL i 0. 8~
1OM My EEoR .

1E— A9 I AR LD i Tl iz R O B Y
sk M 808 nm Stz . T 4F ok A7 AR £ SCHk 4l B
TR 880 nm LD filiiz L 5. R 880 nm
WOLAE g filuiz etk 7 H e dhz 210 EREg A Ir
DT TR S BRAE R 50 B AIG A - BRPE A R
18 E St 400G - DT AT R0 9870 1 306 A 5 AR B A
AR T R A 880 nm LD 5 808 nm LD #fiiz
YVO,-Nd: YVO, 55 i A i i) B i, 52505 25 51 4
B2 i, DNIEL 2 af DLW St 7t 7 AR [ il i ) %

M4

PRI WO & 10 52 B2
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