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RTP Type-1I Critical Phase-Matched 542.7 nm Green Laser

Li Yongliang Jiang Huilin Zhang Lizhong
(Space Photoelectric Technology Institute, Changchun University of Sciences and Technology

Changchun , Jilin 130022, China)

Abstract An all solid-state doubling frequency continuous-wave green laser at 542.7 nm is reported. By using a
three-mirror folded cavity resonator and pumping the Nd: YVO, crystal whose doping Nd*" concentration is 0. 2%
(atom fraction) with a 20 W output power laser diode (LD), a green laser at 542.7 nm is obtained by reasonably
chosing a 10 mm long type II critical phase matching RbTi OPO, (RTP) crystal to intra-cavity doubling frequency.
When the incedent pump power is 19 W, the maximal output power is 2.4 W, the optical-optical conversion efficiency

is up to 13% , the power stability in half an hour is better than +2.8% ., and the M* factor is 1.22.
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Fig. 1 Absorbed cross section for Nd: YVO, crystal
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Table 1 Wavelength and polarization state of main

fluorescence spectrum of Nd: YVO,
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Fig. 2 Stimulated emission cross section for
Nd: YVO, crystal
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Table 2 Comparison of the frequency-doubling parameters of RTP,KTP, BIBO and LBO crystals

Crystal Phase matching type d.i/(pm/V) Accepted-angle /(mrad « cm)  Walk-off angle /(mrad)
RTP 1085(e) +1085(0) =542. 7(e) 3.02 17.54 3.79

KTP 1085(0) +1085(e) =542. 7(0) 3.85 5.30 11. 20

BIBO  1085(e)+1085(e) =542. 7(0) 2.88 2.67 22.71

LBO 1085(0) +1085(0) =542. 7(e) 0. 834 11.10 6.09
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Fig. 3 Schematic diagram of 542. 7 nm Nd: YVO,/RTP laser
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s & X #

1J. T. Bai, G. F. Chen. Continuous-wave diode-laser end pumped
Nd: YVO,/KTP high-power solid-state green laser[J]. Opr. &
Laser Technol. . 2002, 34. 333~336

2 7. P. Sun, R. N. Li, Y. Bi. Generation of 11.5 W coherent red
lights by intra-cavity frequency doubling of a side pumped Nd:
YAG laser in a 4 em LBO [J]. Opt. Commun., 2004,
241. 167~172

3 Z. Quan, Z. Ling. Efficient blue laser generation at 473 nm by a
BIBO ecrystal [J]. Opt. & Laser Technol., 2004, 36 (6):
449~451

4 Li Jinmin. Development, trend and application of high average
power diode pumped lasers [ J]. Laser & Optoelectronics
Progress, 2008, 45(7) . 16~30
20 L SR A B O R K RIAR GBS HLT]. #
55kl F &, 2008, 45(7); 16~30

5 R. Zhou, B. G. Zhang, X. Ding e al.. Continuous-wave
operation at 1386 nm in a diode-end-pumped Nd: YVO, laser[]].
Opt. Express, 2005, 13(15); 5818~5824

6 Y. F. Chen, M. L. Ku, K. W. Su. High-power efficient



51 IR ST

RTP 11 251 S AR 7 DU ic 542. 7 nm £ H0O6 R 1175

tunable Nd : GdVO, laser at 1083 nm[]J]. Opt. Lett., 2005,
30(16): 2107~2109

7 Jia Fugiang, Xue Qinghua, Zheng Quan. All-solid-state 556 nm
yellow laser by LBO intracavity frequency doubling[J]. Chinese
J. Lasers, 2005, 32(8): 1017~1021
PR, BEERAE. A AL AR LBO JE KA 556 nm # Ok
Jegs(J]. ¥ E#k, 2005, 32(8): 1017~1021

8 Feng Yan, Bi Yong, Zhang Hongbo. 20 W Nd: YAG all-solid-
state green laser by extracavity frequency doubling [J]. Acta
Optica Sinica, 2003, 23(4): 469~471
WoofF. H B, sk, 20 WM A B A Nd: YAG 856
WOEARI]. R F IR, 2003, 23(4): 469~471

9 Dai Houmei, Bai Jintao. LD pumped Nd: YAG/KTP intracavity
double frequency 16 W CW green laser[ ]J]. Laser Technology
2008, 32(3): 312~313

IS, %, LD HE Nd: YAG/KTP %516 W i% 251 0%
SOEHOER ], Bk R, 2008, 32(3): 312~313

10 Shi Zhaohui, Fan Zhongwei, Wang Peifeng et al.. High
efficiency continuous-wave laser-diode-end-pumped vanadate laser
operating on 914 nm [ J]. Chinese J. Lasers, 2008, 35 (3).
328~332
A, BEARLE, E R S S ROR G SIS I IO R
WifilE 914 nm Nd: YVO, #0811 + Bk, 2008, 35(3):
328~332

11 P. Zeller, P. Peuser. Efficient, multiwatt, continuous-wave
laser operation on the *Fj3,» —'1y,, transitions of Nd: YVO, and
Nd: YAG[J]. Opt. Lett. . 2000, 25(1): 34~36

12 SNLO. Free software for modeling nonlinear frequency
conversion processes in nonlinear crystals [ CP/OL] [ 2005-05-21]

http: / www. sandia. gov/imrl/X1118/xxtal. htm

Bl B G2F R AR o FARIC AR ML 4l 24/ 8 R 1 R 3O FREBRE L B F# 8 R
55 A iRk 2 T 27 6 A8 U DGR B AR R 2 R 3 VA . O A T RS AR AT A A I R A )2 TR R AR
e /NIEAS BT I T AR VB Kk A R TR 4 T LB L T Ry R 1 L2 W B LR YT HEAT TC RN | SR B 1) Y A
D70 A 42 2 A 00T B A R A R PR N SIS At o 5 K o 1) T KOG SR R, DT AT Rk 3 N R A A7 5 AR 0
Bt CPEBOE)THRIF 2010 5 10 BIEFET 00050 FHES “H#ot s 7R 2 B 5iE)7 7% El
H o BURE ] [ AR K% G2 AR AR " BOG oy F32 B2 W 53R YT Wods " O 1 R Q0P (B 98I0 SCRIZR A, B e 4
w2 W32 7 T BT B 5 AR BRI 5 R
EREEaE:

20 F AR B W B R 508 7 vk s E A YO 7R HUR (FRET, FRAP,FCS 45) ; J6 A iR
(PAD ; Y62 A0 T2 B AR COCT) 5 36 BOBE B 1% (LSD 5 S #0 A B A% CTAD 5 3T 21 40 6 2418 B 1ii % (DOT)
DL e R 2% 4% (TH2) 55

M0 TR 50 F 12 W FEARE IR AN BOEF 0 F R ZHEE A 90K S & A B 2 kb
Oy FOREERER s o0 F K12 Wi 6 1% A 0 5 (5 WA A 41 R 2 6 % 45 ) A R ik 1 40 K R 1 s Ak TR A
NI e AR [

25 F AR AE B A2 W ANE T W45 v i N - 3 AL HE S L2 W b i S b F s iR 1 ok
A IR T B L WA AR B O F IR YT HOR B s T AR G B o (06 2 T T L R TS 1 D8 0 15 0 5
7ROV A 5 R I B AR 5

HEARER:
Tk HEE ERITEROE

B EH: 2010 £ 6 A 30 H

M 7 LA B 32 ] 3 o v [ 2 A P ) R R e AR A R (F AR B O TR AR 2 W
SEIT W R L 1EE 1 2 0L http: / www. opticsjournal. net/zgjg. htm, A% 5% f SCIE AR . 3 5
B A A A RRIE ] MS-word % 2, A AF Ao 6] B3 7 1) 5 U7 4 48 E-mail: CJL@ siom. ac. cn; 3% : 021~
69918427,



