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Abstract A compact and highly efficient intracavity frequency—doubled green laser has been researched and
designed based on periodically poled lithium niobate (PPLN) crystal. The laser system adopts a 808 nm laser diode
(LD) end directly pumped Nd: YVO, crystal, then uses a poling period of 7 um of PPLN crystal to generate 532 nm
green light by frequency—doubling. The coating Nd: YVO, and PPLN crystals compose a laser cavity, without using
any discrete optical components such as optical lens, reflector, thus reducing the volume and cost of the system.
The experimental results show that with the resonator cavity length being set at 12 mm, pump power at 4.1 W, the
green light output power of 1.343 W and the corresponding optical-optical conversion efficiency of 32.8% are
achieved. Controlling the incident pump power at about 3.33 W, the fluctuation of green light output power within
2 h is less than 2%.
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Fig.1 Experimental configuration of intracavity frequency—doubled green light source

FMR B . LA PPLN Fh K S, 18 S 2 2% 1 , iy [ 1RO A R RS

|:A ]: |:1 LI’I’U\:| |:1 L_LI’I’I.N:| 11 0 |:1 L_LPI’I,N:| |:1 LI’PI.\:| (1)
CDl 01 01 7 o1 01 ’

A LR K, Loea 9 PPLN S AR B B, F 36 7n T A B $0GB a5 AE R, R/ o™
_ Trk(,a)i )
F=idmer, )
Kok, SRR IAT A d /d, T IR AR AR, P N Y VO, f R S AL S E )R w0,
808 nm LD iz YE 76 G fb AR N S48 IR A n=1—-exp(-ad) , o BRI d Wbk €
SRR ] EE, BRI A R IR B il A2 BE G e AL R B A b . H (2)FX R A5 2 i Py HGE B AR IR S s T R
KR K 2 s .
300

250t
200f
g
£150
<3
100

50r

o1 58 4 5

Pump power /W
2 AN R HIGZ D8 F f i i #4405 B AR I

Fig.2 Thermal crystal focal lengths at different pump power
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Fig.3 Fundamental frequency light spot radius versus pump power
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