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Laser Diode-Pumped Continuous-Wave 589 nm Laser with
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Abstract A compact continuous wave (CW) 589 nm laser is reported by intracavity sum-frequency mixing in a
composite cavity. The laser has two sub-cavities. Nd: YAG crystal and Nd: YVO, crystal were pumped by two laser
diodes respectively in the two sub-cavities. In the two cavities wavelengths of 1319 nm from Nd : YAG
(corresponding to the *F3z- *I13, transition) and 1064 nm from Nd: YVO, (corresponding to the *Fj- *I11)s
transition) were chosen to be mixed into 589 nm laser. Through designing of the cavity, the optimum matching of
modes and gains for the two wavelengths was obtained. In the overlapping of the cavities, sum-frequency mixing
was generated with a type I critical phase matching BiB; O (BIBO) crystal. A stable laser output of 24 mW at
589 nm with low noise was obtained at the incident pump power of 750 mW for the Nd: YAG crystal and 600 mW
for the Nd: YVO, crystal.
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Fig. 1 Experimental setup
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Fig. 2 Beam trace in the folded arm (from M;)

3 SLEESR KV

L% 2 mm X 2 mm X 3 mm BiB; O (BIBO)
fE AT iR . BIBO @R —F i BBy IE LMot
A, Wi tERETe g Ot AR, P HEA R
REFER M RE TT IR MR e, K15
R A% B4 AR A B AN AR B U, R SNLO % ik 47
&, BIBO §4{£1064 nm—+1319 nm—>589 nm i) F
PEEIN TR, ATETRE,RFEIHTH
A KTP & LBO &N FMS . TLUE
L, LBO B E B AR/, XM &5, BB /DA R
Ltk R ARG T B B9 AR 5 803 KTP A 2
FELMERBER A HEREBSMAURK, A THE
W H H LB RE; BIBO WEMIELER R
LBO #y2. 7%, £ B A& KTP 9 1/3, W o] IZER
RS AT B BE BT & T RS B R R &

% 1 BIBO,LBO #1 KTP 7£ 1064 nm #1 1319 nm fI3iM KBS E
Table 1 Parameters of BIBO, LBO and KTP for sum-frequency mixing at 1064 nm and 1319 nm

Crystals BIBO LBO KTP
Phase matching 1319(0) +1064(0)=588.9(e) 1319(0)+1064(0)=1588.9(e) 1319(e)+1064(0)=588.9(0)
@, /() 2.1, 0 90.0, 3.4 78.5, 0
de /(pm/V) 2.25 0. 837 3.71
Walkoff angle /mrad 0, 0, 6.09 0,0, 2.12 20.05, 0, 0
Angle tolerance /(mrad * cm) 5.43 31.33 3.62
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