BA0E S H
2013 4£ 5 A

ol B
CHINESE JOURNAL OF LASERS

Vol. 40, No. 5

May, 2013

P G Ok Bk T Bhig Nd: Y VO, A B2 fs
559 nm ¢

2e

Jto

RER KEAK REEX %BE ARG

GRS B 715 B TR B, Wil JJH 325035)

s A 2R LA B AR it A B 8 436 7 T XNE O R GEEAT T BT X R SEE F IR 6T Q TR BTG AS 9 PR REREAT T AT
KA

0436

BN 5% . #E17.5 W BB TR 30 kHz BIF 6T Q R FR T 8 T R FEHIhE N 1. 71 W kb 56
721 ns (8 S BOGH OISR A 9.8%.
FESES

HE IR T R WA SRS o T B0 Nd: YVO, S & [ 05 5o 00 STI 5T . S 35 s g5 4
PL KTP Sy FIAR S 1A 78 12 W Bl DR T . 35458 7 580 mW /i 558. 6 nm % 23 SR Ok i i . 6 e ik

WOLHY s AR s N YVO, &0 R ; o 18 2 5 756 Q
X FRIREG A

doi: 10.3788/CJL201340.0502002

Laser Diode End-Pumped Nd: YVO, Self-Raman Laser
Abstract

at 559 nm with Sum-Frequency Mixing

are considered.

Duan Yanmin Zhu Haiyong Feng Zhengrong Zhang Yaoju Zheng Chongwei
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(College of Physics and Electronic Information Engineering, Wenzhow University,

The laser system is optimized for continuous-wave mode and Q-switched mode operation.
Continuous-wave yellow-green laser with output power of 580 mW and wavelength of 558.6 nm is achieved at a pump
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Sum-frequency mixing of a laser diode end-pumped a-cut Nd: YVO, self-Raman laser is reported.
Reasonable designing of cavity construction and crystal coating. as well as choosing of sum-frequency mixing crystal
140.3550; 140.7300; 190.2620; 140.3480

width is 21 ns and optical-optical conversion efficiency is 9.8% .

power of 12 W, and the corresponding optical-optical conversion efficiency is about 5% . With pump power of 17.5 W
=]

and Q-switch repetition frequency of 30 kHz, yellow-green laser output power up to 1.71 W is achieved whose pulse

lasers; self-Raman; Nd:YVO, crystal; sum-frequency mixing; end-pumped; Q-switched

550~560 nm B (Y B 2R HOE R N IR = 8B
AL BOROE - AEHOE BoR TR, LKA 25 U I

U b T R S A R A

JCHOEAE B2 b i) 367 IR BB I 25 5% 2 %
HUEEHNIREE N S NI I i ) Py S=a NS R 7
PRI . LT I ASROL AR5 31 20 19 B i WY 7 5C

A B 2T B n] i i O B EHOE R
ALHE B AR LA P A i OB O A 1 S 4

R
FRAL AR A 45 2 A [R] 3 1 1y m] DL 37 BE#OE

2001 4F, Kaminskii 20 & L MR 42 Bk B A
LN ORI Rt N o = S S E VA= ) (W A o ]
Nd: YVO, nf UL i 5 L

S=]

SR EOCHOEAE o RS AR U HA T IO I

A 52 B Al UL A 21 5k

= HH
BB MOt W oH. 2004 4E, Chen'®™ SZ BT
fEE T

Nd:YVO, fis & 1) B $L = #8068 #, 15
Nd: YVO, /£ A i & 47 i i pF 58 4615 17712 R 1T,
a HUIEIFN ¢ BPIEI R Nd: YVO, B8 K HAG 55
ICFE HHT: 2013-01-04; WEMERFEEHE: 2013-01-24
E&TH: HEAAREEE4 (10904143,61078023) Wi ILA A SR F 2 34 (LY12F05003, LQ13F05004, Y6090220) , # VL
B AR (2012R424060) F M TR TR H (G20110002) B B 8L
B (1983—) , % Wi RO, 2N S BOE AR R PGS 6 5 A A 5Y . E-mail: ymduanl2@gmail. com

0502002-1



i

# ot

FUAR (R B 52 45 AR 4k 4R a0, 2010 48, La &R
JH 880 nm 2 ARBOL B FAR LI T o #hY)
#) Nd: YVO, H $72 A 890 mW(18. 3 W Hl1iz) 434
%2559 nm BOGHI . 2011 4, Zhu S REE TR
FH 808 nm {12 FARBOLHIZE o FYIHE] Nd: YVO,
R B3R T 1,53 W, 1176 nm Fl 480 mW,
559 nmif LG 1. IR 4F Duan R H ¢ il
PIEIH Nd: YVO, ff & 3 52 FA RS T 840 mW
) 560 nm P Q ¥ e . Li Y HE T
Nd:YVO, H i 2 f5 #4815 7 320 mW, 588 nm f%
B % 660 mW 559 nm FITGH

AL FBEIIRT HELBHEMFBE L Q M a
HO)EIE) Nd: YVO, 3 8 Mot oot . i
I e 5 4 i A R 2R R R AT & AR 5 B T R O R
Giit AT it OB E M A 1Y 808nm Ot
(LD 1R Az ¥, LA KTP § A ok AU 4 il i £
AV I 45 A R 5 3 0 T A R 3 i S T
L 580 mW AIFE BRI Q ) 1. 71 W(EE
W2 30 kHz, ik of 98 B Ry 21 ns) (1) 558. 6 nm B
LEHOH BRI 520 9. 8%,

2 MR

Bl 1 R LD Stz Nd= YVO, [ i & F
(¥ 559 nm Ot Ax IR E R B . iz I LT R
P i 1 1 PO K 808 nm iy 2 RO & L H
FEEFEAEN 200 pm KA SLAE N 0. 22, SG2F 4 %

HELE— XK L] Dy 1 20 7™ 33 55 2 4 B R
RGMEH R E BRI EA N 400 pm 1 HEBE, IEA S
FIOCRAR N . TR PR N B4 TR BN
0.3%,RA5F 8 3 mm X3 mmX 20 mm i a i8I E K
Nd: YVO, & ER A B2 ot k. SR iE A
ST ST 84 X 808 nm fl1iz iy 3G 7 (HT, 7 I 3
T=>95%) [al i Xt 1064 nm HEAFHE K 1176 nm ) —Fi
W e oG i =5 ) (HR, SO 3ER™>99. 90 [ it 5 5
X VT S2 A X 1064 nm K 1176 nm 0% ) 3
B, BT Ik B 1 AL A 559 nmtE 4O B E B
i PRI DL S 3IRUARE ' 1 A 1) Ay o, S2 17 [+ B 9%
A X 559 nm B AR 1Y i B DT RE AR S5 BB
BA ) R S B AU B Y A AR IR A
PR T g . O T R UEEON S AR 1 3 BOUR R AT
S v PR B 9 0 2 O T S R L AR B R
WHRRIRAGEIRAE 20 CAL . fiihEi OC ¥
XF 1064 nm J 1176 nm OG5 K (R>99. 9%4) [FH]
YT 559 nm EEOGEEIE(T=95%) M IE & . Rl
P Js FORL & PR 3% 1 7 th B B2 AR A SR TET ST R
Br OCAL . AT S8k vh o Q iy i B A i Ko
20 mm¥ 75 Y6 Q FF 3 (Gooch & Housego 23 ] A
7L RS QSA1-10G-GH28) it 7E [ $i7 2 #4055 Fn
A e AR T ] 7 A BT P 8 G T [F] B XS 1064 nm
1176 nmifo'tH4 3% , 3K 2 oo 45 22 oy 40 MHz, S 45 2y
K10 W,

coupling
08 lenses 0C
LD Ree 559 nm
S17%TYHas2 —I KTP laser
! -
] ! \ -
coupling | )' l
fiber T [/

HT@808 nm (7>95%)

HT@1064&1176 nm T
HR@559 nm (R>99%)

HR@1064&1176 nm (R>99.9%)

HR@1064&1176 nm (R>99.9%)
HT@559 nm (T>95%)

Bl 1 LD s filiiz Nd: YVO, 542 fsiioh 5 & s 2 &
Fig. 1 Schematic of sum-frequency mixing of LD end-pumped Nd: YVO, self-Raman laser
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Table 1 Phase matching parameters of KTP and LBO for sum-frequency mixing

Crystal LBO LBO KTP
Phase matching type NCPMI CPMI CPMII
Temperature /K 362 300 300
Effective nonliear coefficients do/(pm « V1) 0. 844 0. 836 3.82
Phase matching angle 0=90°,4=0° 0=90°,¢6=7.9° 0=83.7°,$=0°
Walk-off angle /marad 0 4,82 11.31
Acceptance angle /(mard « cm) Large Large 5.7
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