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Opticalparametricoscillators(OPOs)basedon aperiodically-poledlithium niobate(AP-

PLN) havegenerated53 fs idler pulsesat3µm thatarenearlytransformlimited, andcon-

tain only five opticalcycles[1]; laserpulseswith lessthanthreeopticalcycleshave been

generatedin othercontexts[2]. This meanstheslowly-varyingenvelopeapproximations

traditionallyusedto modelsuchprocessesareno longervalid. Building uponthe ideas

of BrabecandKrausz[3],we presenta comprehensive framework for treatingtheoptical

parametricinteractionfor few-cycle pulses.We apply the theoryto an OPOmodelthat

includesdispersion,multiple fieldsandits second-ordernonlinearity. We show numeri-

cal simulationsinvolving pulseswith differentnumbersof cycles,including idler pulses

containingasfew astwo cycles.Thecharacteristicdifferencesbetweentheresultsunder

variouslevelsof approximationarediscussedin detail. Thesedemonstratehow the ef-

fectof thenonlinearitydiffersbetweenthemany-cycleandfew-cyclecases,andhow the

commonlyusedslowly varyingenvelopeapproximationfails aspulselengthsdecrease.
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