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All-Solid-State High-Efficiency High-Power Nd: YVO,/KTP Laser
of Single-Frequency Operation
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Abstract An all-solid-state single frequency Nd: YVO,/KTP laser with high efficiency and high power is reported,
with fiber-coupled laser diode (1LLD) end-pumping Nd: YVO, crystal, ring resonator consisting of four mirrors, and
KTP crystal intracavity frequency doubling. Based on the frequency-doubling theory of elliptical Gaussian beam
under conditions of critical phase mathcing, an improved intracavity frequency-doubling conversion efficiency is
obtained by tuning the orientation of Nd : YVO, crystal and choosing appropriate polarizing direction for
fundermental frequency light to make the walk-off plane of KTP crystal paralle to the sagittal plane of cavity. The
peak output power of single frequency green laser reaches to 4.8 W and the optical-optical conversion efficiency
equals to 25.5% , when the pumping power is 20 W. In comparison, when the walk-off plane is perpendicular to the
sagittal plane, the conversion efficiency is 21. 8% , and the maximal single frequency green laser output power is 4.1 W.
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Fig. 1 Schematic of intracavity frequency-doubling laser

of single frequency

M b/ 7 34 %
30 % » [r] B AE U3 /N & 2 5 48 105 9 A B DA B Y /D i A
) RS

FEFRT IR, RN MEHEREHIA
Sy 15, WA MEEREN M FEERESY R
100 mm, 48 M, M B8 M, ZRIMKE R
115 mm, 4R B H AR B4 A BE 25390 mm ., B8 4l i
B Y 2R 1 RS B T OT TR SRR T Y Y AR R
ANEL F o E IR N R B S BIR RN

__ Rcosa _ R
fo= 2 7 /s 2cosa’

A R S8R Bl R AR, 0 S G ERTE Bl T BER
T B A AR A0 s 23 B R R T-F T A IR T, £
o REBE BRI S 5 B X i 1 40 T AN R T A% O R
i 52 5 5 [ 23 3l

1 0 1 0
M, = 2 » M, = 2 s, (2
—ESGCO( 1 — —cosa 1

R
R, BT A L i ABCD JE FE B g Ml Ik 12 2
K EEZE R Nd 2 YVO, SIERIE Y —A # 3
B, B TS N B R TE 4R T A IR T Y B SR AR

(D

1 0 [1 134:| 1 0 .
—%seca 1|Lo 1 —zseca 1|’ a

1 0 [1 134} 1 0 by
—écosa 1({Lo 1 —écosa 1’

R R
Kb Lo AESR M, §Nd: YVO, &k,
la INd: YVO, Bi&5kEE M, ZRIHESE, 1.4
BB M, H5RES M, Z A BBER, fi 9 Nd: YVO, &
(LN

RIEALAE M (3) G I B RS T 7416
TR/ RN AR T D't B A /N Bl D' TR Je A oz B A SR R
gz, i 2 Froas. MK 2 a7 50, 78 WA U T 88 2
], 54 T (5 4R = BD MR | (5 RE A7) W
R EHOEE S THAHANAER 59 pm; ik
REABIBEBE A 69 pm, YRR T N 6 R A BE BT 42
RFFFEANRWERER, M FHEBEKMIE
SR AR A5 IR e e R 2 220 W A Az DT T B A 9




6 FRMEAE % . AR Nd: YVO,/KTP B0t 4 741

P B BOR B T AR MR e e 9 A B/ R BE AN T
. MG Freegarde S f20 HrHY , f i 5t AH £ T
e 1 Al 4 A A 9 1 B - T 7R 9K TG PN T LA R E
BT b AR SR AR A X3, AT T AR
AU P AE AR LR d AR N AE ELAE R RO BE , [ A, JEE
Y- T A 4 TR A A TR AR R R T P AR AR AR
TR D R JBE 5 DT AR AT 2 1Ry YA A e B R

0.40
035}
030
0.25
0201}
0151 §
0.10¢

Beam spot radius /mm

/ = - tangential surface
go0st " — sagittal surface

0.00 e ,
0 100 200 300 400 500
Distance from M, in the cavity /mm

Bl 2 IR N& A4 EAMINRE A R OETER AT
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