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Plane-wave dynamics of optical parametric oscillation with 
simultaneous sum-frequency generat ion 
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Figure 2: Photon conversion efficiency as a Figure 3: Photon conversion efficiency as a 
function of the nonlinear drive in class A function of the nonlinear drive in class C 
OPO's for various values of 0. Multistabil- OPO's with a = 45.9" for ,8 = 0.5, a = 30" 
ity is displayed for the p = 0.8 case only. for /3 = 1.5, and a = 16.2" for !3 = 3 .  
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Figure 4: Photon conversion efficiency as a function of the nonlinear drive in class D OPO's 
for various values of p. In each case, a is adjusted to  maximize the conversion efficiency at  a 
nonlinear drive of 1, yielding a = 39.7' for 0 = 0.5, a = 38.1" for ,B = 1, a = 35.9" for /? = 1.5, 
and a = 27.8" for p = 3. The chaotic regime is displayed for the ,B = 1.5 case only. 

In conclusion, we classified the single-crystal upconversion OPO's with siinultaneous SFG 
and investigated their plane-wave dynamics. Our results show that classes A and D are efficient 
frequency upconverters. The performance of class A OPO's is limited by crystal properties 
whereas classes C and D can be optimized by adjusting the polarization rotation angle. 
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