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Diffraction grating tuning of a high power, synchronously pumped PPLN OPO 
M.A. Watson, M. V. O'Connor, D. C. Hanna, and D. P. Shepherd

A diffraction grating is used for tuning a synchronously pumped periodically poled lithium niobate optical 
parametric oscillator, and its high-output-power perfonnance investigated. Higher order signal modes, caused 
by pulse-front-tilt, are observed, but are readily suppressed. 

The use of a diffraction grating as a tuning element in a synchronously pumped optical parametric oscillator 
(SPOPO) offers a number of advantages. It provides an agile tuning mechanism (compared with temperature tuning 
of the nonlinear crystal) and it can, as we confinn here, suppress the cavity-length-dependent tuning behaviour that 
is nonnally seen in SPOPOs. It can also allow very close approach to degeneracy while maintaining singly resonant 
operation, as recently reported [ l]. 

Here we report on an examination of some unexplored aspects of the behaviour of a SPOPO equipped with a 
grating. In particular we examine the role of pulse-front-tilt induced by the grating. We show that its main effect is 
the introduction of an excess loss whose experimentally measured value agrees well with a simple analytical 
prediction. We confinn that, with appropriate placement of the grating, the output beam is not degraded by this tilt 
action (observed signal M2 of -l . l -1.2). We also confinn that use of the grating is compatible with high power 
operation (up to 1.6W of signal output demonstrated). 
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Fig. 1. OPO standing wave cavity setup. DG: diffraction grating; CM: curved mirron, roc=200mm; OC: output coupler 
or high reflector. 

The experimental set-up is shown in Fig. l .  The pump source consists of a commercial cw additive-pulse mode

locked Nd:YLF laser ().=l .047µm) and amplifier, providing a train of 4ps pulses at 120MHz and delivering a 
maximum average power of -6.SW. The oscillator is based on a l 9mm-long periodically poled lithium niobate 
(PPLN) crystal, with periods chosen over two crystals to cover the signal range l .46-2.094µm (implied idler output 
2.094-3.?0µm). 

The diffraction grating, blazed for use at l .85µm, with a groove frequency of 600 lines/mm, has an acceptance
bandwidth matched to the spectral width of our pump pulses. Grating efficiency remains high across the signal 




