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Optical parametricoscillators(OPOs)basedon aperiodically-poledithium niobate(AP-
PLN) have generated®3fs idler pulsesat 3um thatarenearlytransformlimited, andcon-
tain only five optical cycles[1]; laserpulseswith lessthanthreeoptical cycleshave been
generatedn othercontets[2]. This meanghe slowly-varying envelopeapproximations
traditionally usedto modelsuchprocessesreno longervalid. Building upontheideas
of BrabecandKrausz[3],we presenta comprehensie framevork for treatingthe optical
parametridnteractionfor few-cycle pulses.We apply the theoryto an OPO modelthat
includesdispersionmultiple fields andits second-ordenonlinearity We shov numeri-
cal simulationsinvolving pulseswith differentnumbersof cycles,includingidler pulses
containingasfew astwo cycles. The characteristidifferencesetweertheresultsunder
variouslevels of approximationarediscussedn detail. Thesedemonstraténow the ef-
fect of the nonlinearitydiffersbetweerthe mary-cycle andfew-cycle casesandhow the

commonlyusedslowly varyingernvelopeapproximatiorfails aspulselengthsdecrease.
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