30 5 ( ) Vol. 30 No.5
2009 9 Journal of Huaqgiao University ( Natural Science) Sep. 2009

1000-5013(2009) 05 0513 04

LD Nd: YVOu

AR AR, E AN, KUK, 7 AR

( , 362021)
Nd: YVO,/KTP , 1064, 1342
nm 1)
. 2w 410mV 340 mW . -
3.4% 2.8%. R
; ; Nd: YVO, ; ;
TN 248.1 i A
(Nd: YVOs) , 3
s 1342,1064,914 nm. (LD) Nd: YVOs, 1064, 1342 nm
, 593 nm
[1_7]- ’ s
, 593 nm
1
1 . s 15 W,
600 Pm, (NA) 0.22.LD 25 C (808 i3) nm R
.LD 808 nm , Nd: YVOu4
Ml
M, M,
Nd:YVO,
L e
KTP
1
Fig.1 Experimental setup
M1 50 cm, 808 nm s 1064, 1 342 nm ;Nd: YVO+
a s dmmX4mmX8 mm, Nd* 0.5%; KTP 4 mm x4
mm X 5 mm. I , b= 78°, ®=0°, 1342,1 064,593 nm
KTP , . M-
20080523
(1955), s . E- mail: wangjx@ hqu. edu. cn.

(,A0610023)



514 ( ) 2009
, 1342 nm R 1064, 593 nm ; M; , 593 nm
1064 nm , M3 1 064 nm M M2, M1 M3s
2
2.1
LD ,1064,1 342 nm t
- T \/ )
Pu: = WVHMT )+ & x L 1 . i= L2 (1)
' llJ‘H(r,z)rp(r,z)dV
Pui1= Pu.o2, “/
1 _ 1
ln(l_ T2)+ & = Bx[ln(l_ )+ &], (2)
ref(k[l— exp(— 2(«/ & ))]/ F(z)dz
Bz Z x| (3)
K foe-m- exp(= 2(G/ @ ))]/ F(z)dz
2 2 MM B ]2
W(Z) = Cu},,o{l+ [nﬂﬁf,o(z z0 } (4)
, O, Nd: YVOu 1342, 1 064 nm li
R do
o = [A.li(R— Li)+ (li— d0)2]1/2 - 12 5
T Ji(R- 1) A (5)
,i= 1,2 A=1342nm Xx= 1064 nm .Ti ;G
, &= 0.005, &= 0.009; ui( r, z )
7r1’(r7z) >h% 71'1) 71;
,I= 8 mm , O; , 0 =60 pmz, 6= 120 pmz[g],a: 10 em™!
, O (z) , @.o= 0. 038 cm
, »= 808 nm , M3= 310 , z0= 2.3 cm
KT P CO/Z:CO/I, =6 cm [2=10 cm.
, (5) Nd: YVOu W W (2) M 1 064 nm
T, M- 1 342 nm T 2 . 2 , T:=0 |,
T:= 2.7%.
2.2
Henderson Y Nd: YAG Q
, L/ bh= 0/
'Y,
1342 nm o] 1 064 nm
Gy, 1342 nm ,
10
L_ %, @
L~ o o (6) 2
Ti= T (7) Fig.2 The relationship of
(6), (7) , —E;l,ll, 12, I2 1 342 nm 1 064 nm two mirrors transmittances

(5

(6),



5 , LD Nd: YVO, 515

CL(R- D)+ (L= do)? AN B(R- D)+ (b= do)?

5 = . (8)
JU(R-11) %A Ji:(R= 12)
(8) , I , 3(a)
, 2.5.
1342 nm 1 064 nm , L= Teo, ,
T T-.
T.= L. —iln(l— T-)+fi_I = 1,2 (9)
] Y ) i s = 1,2
(9) v . (6),(8), T. T
T= 1- exp[é—;(ln(l— T:i)- 26)+ 262]. (10)
liyla, &, & ( 10), 3(b) . T=0 , T2=4. 5%.
160 10
140
o &
120
100 1 1 1 I} J
40 45 50 55 60 6
L,/mm
(a) L, [ (b) T, T,
3
Fig. 3 Under condition of equal dual wavelength photon densities
Tv=0,T2= 45%,l1= 6 cm, [2= 10 cm, KTP
, f= % Ti=0,T2= 25%,l1= 4 cm, [2= 10 cm,
,  Pwi= Puwo. M olectron Detector s
, 4 .
2w 410, 340 mW .- (
) 3.4% 2.8%; ,
5 Ocean Optics
) 593 nm, 2 nm.
400 - 6 -
5
4
B
£ 200f T 3f
a’ = 5L
P =P B J
0 L J 0 ! ] ] J
0 5 10 15 500 550 600 650 700
Py /W A/mm
4 5 593 nm

Fig.4 Output power vs pumped power Fig.5 Spectrum of 593 nm yellow laser



516 ( ) 2009

1064,1 342 nm , LD
Nd: YV Os

. 2w | 410,340 mW
- 3.4% 2.8%. , ,

[1] CHEN Y F.CW dual wavelength operation of a diode end pumped Nd: YV Oy laser[ J]. Appl Phys ( B), 2000, 70
(4): 475 478.

[2] , s . Q Nd: YAGCr* ! YAG [J]. ,2004,31(4):39%
402.

[3] . Nd: YAG/Cr* @ YAG [J]. ,2002,23(5): 14 15.

[4 CHENY F, TSAIS W,WANG S C, et al. Efficient generation of continuous wave yellow light by single pass sunr
frequency mixing of a diode pumped Nd: Y VO, duat wavelength laser with periodically poled lithium niobate[ J].
Optics Letters, 2002, 27(20) : 1809 1811.

[5] CHEN Y F.TSAI SW. Diode pumped @ switched Nd: YV Oy yellow laser with intracavity sunr frequency mixing
[J].Optics Letters, 2002,27(6): 397 399.

[ 6] , s , .LD Nd: YVO./ LBO [J]. ,2005, 34(6) : 801
804.

[7] LU Yarrfei, ZHANG Xt he, YAO Zht hai, et al. 1. 1 W continuous wave orange yellow light Nd: YV O, laser with
intracavity sunr frequency generation| J| . Optics and Precision Engineering, 2006, 14( 5) : 736 739.

[8] TUCKER A W, BIRNBAUM M,FINCHER C L, et al. Stimulated emission cross section at 1 064 and 1 342 nm in
Nd: YVO4[J].J Appl Phys, 1977, 48(12): 4907 4911.

Intracavity Sunr Frequency Mixing of LD
End Pumped Nd: YVO, Laser with
Three Mirrors Cavity Technology

XIONG Gang-qiang, WANG Jiaxian,
ZH ANG Jun-cheng, SU Perlin

(College of Information Science and E ngineering, Huaqiao U niversity, Quanzhou 362021, China)

Abstract: The intracavity sunr frequency mixing of a laser diode (LD) end pumped Nd: YVO.,/KTP laser with three
mirrors compound cavity was researched. The relationships of the cavity lengths and transmissivities of two cavity bran-
ches was numerically calculated under the conditions that 1 064 nm and 1 342 nm lasers emission respectively possessed
the same oscillation threshold and the equal duat wavelength photon densities. According to the theoretical calculations
the power output of the yellow laser was experimentally compared in the two circumstances. When the pump power was
12 W, 410 mW and 340 mW power of the yellow laser was obtained and the conversion efficiency for light to light were
3. 4% and 2. 8% respectively. Theresults showed that the use of the equal duat w avelength photon densities was more ef-
fectual.
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