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Extracavity Frequency Doubled Red Laser with Single Frequency

Ge Qing Yu Lin Jia Xiaojun Su Xiaolong Xie Changde Peng Kunchi
(State Key Laboratory of Quantum Optics and Quantum Optics Devices , Institute of Opto-Electronics,
Shanxi University, Taiyuan, Shanxi 030006, China)

Abstract The laser at 1. 342 ym wavelength from an all-solid-state single frequency Nd : YVO, laser was used to
pump a frequency-doubler consisting of LBO crystal with type-I critical phase matching. Under the 1. 14 W pump
power, the second harmonic output of 580 mW is obtained with the double efficiency of 50.9%. The intensity
fluctuation of the second harmonic wave at 0.671 um is less than £0.5% in 1 h and the laser frequency shift is
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better than +2 MHz in 1 min under the condition of free running.

Key words lasers; extracavity frequency doubled; type-I critical phase matching; LBO crystal

1 5 El

T 134 um RERFEEH—IFHIEK,
HtFe X —gRkMalEE, AR A TFRALER
MESTRBFREAGEHN—NIEEARAA. I
BRO _KEK 0. 67 ym NEFE5ERFTH
zsl/z—zPl/ZWq&%mXﬂ'm’%*ﬂm@}ﬁ\?ﬂff%%
FRE—TEBLRE. AAREERKKN 0.67 ym
ANEIRESBEABHMEE, 2R AER
HEATHEDIE, TREBEKN 1. 34 pm &R
RO, AXFH RS EERER TFETH
F R BASRLL Y6 (0. 67 pm), IR = E MBS R H
foA R BB R . BB K B R X —
BER . HEHRCD 55 SRS . W

YR AR 2008-11-27; Wy B #E AR B ¥ : 2009-01-04

EHEHEMEERETEEEREN, XHER
F L BT AR & A5 & k3 i T SR 1, AT 4R S A A
ME. BREETFEOCH & SEHER—BEAE
i 3590 0t A 2 0o B 5 O B R R A T AR L T R
WS AR R R, AR AR R R
BH. SMEEREROEEERESHERERSE
B » BT LA AR B 30 R A B B /) o (5 VO e A 5
ATFRETERS AT EREARES S
WREHHBARKEERS. Bl RMNELTR
THEERGEAN BRI EEABOEZRAR
19WihiEa, 18 7 610 mW K B 4 %
(0.671 pm) % i, 30 min L X E B EH H
+0.6%% , AR A T X ILE LBO SikMA K

ESTH: BEERF2E4$(60608012,60736040,10674088) , H K B AP £ 5 & 815 OF 55 B K B 2 K £ (60821004) #)

WHERAEE¥ESRBTHE.

HEEBN: B FUS), B HLHRE. FTENELBALSBERH FE KR . E-mail:geqing_004@163. com
SRHE . WEEA939-) , &, M, TENFERFIEAMBEEMERMFE MR . E-mail;changde@sxu, edu. cn

* WEBHE A, E-mail; jiaxi@sxu, edu. cn



7H E #£%.

Hh I IR A 9T AL WO AR 1745

ELX W R $0.817 pm/V, ;&K F KTP & fk %t
1.08 pmi KAEAH M A ML R HT. 6 pm/ VD,
WRAM A KTP S EER 1.3 pm WM SE, B8R
MUREE R ERERR BREBFX—HKE
KTP @k ERABRK . HEAAESRE. &
RHESE R B IR AT A T W P9 e % 5 3 3
FORRAS B HE R, 220K R PR A I i O 3 40 0k 2R 18
BMELL e K JROR B 88 o A R R BL L 3F
KRB EERA T -=1 %ML B EE
B, AR5 A A4 HH VLS e hiE Bt Bk LBO Rfk4d
FBL B 0T 0 £ AR BE O B Vi IR A A, M2 AN T R N
1.14 W A, 3578 580 mW M 8R40 e o, B K
Rik50. 9% R EERFGHUFEA L AR TLE
SR, LR B M %R 53.4%., H1h4a
FHIh BB E LT 0. 5%, 1 min LAMFRER /N
F 2 MHz, MILART A B RS 8E (1 h D B E
Wt F £0 6%,1 min LHFEEER /NTF
+5 MH) M, ¥H B ERE.

2 HBRIF
2.1 {EFBENITET

TE 5N 38 5 4 280 O 38 0 BR o L 4 0E R
EBEEEE, HHSEGLRELY NRAKE.E
MR RN EBA B ASRATELENE
EZHRE,EfRETEAMRBHTEAEMKE. &
EHEERESAREREREMEESE, R 1
RME KPR L 342 ym B R KA KBRS
W,

# 1 KTP 5 LBO R#&ENBEHESH

Table 1 Frequency-doubling parameters for
KTP and LLBO crystal

KTP LBO LBO

Crystal

Phase matching type-I type I type-[I
Matching angle(d,¢) /() 59.9,0 86.1,0 3.6,0
Walk-off angle p /mrad 44,3 3.4 3.23

Effective nonlinear coefficient

det/(pm /V)
Acceptance angle /(mrad * cm) 1.69  24.29  26.07
Max interaction length Ly, /mm 2.6 34,1 35.9
det X Linax/(mm « pm/V) 7.38 27.86 23.16
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Fig. 1 Theoretical model for the frequency-doubling cavity
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Fig. 2 Relation of frequency-doubling efficiency versus

input power with different transmissions
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