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Noncollinear Phase and Group-velocity Matching of Femtosecond Optical
Parametric Amplification Based on Periodically Poled Lithium Niobate

LIN Fei' QIAN Lie-jia®
! National Laboratory on High Power Laser and Physics Shanghai Institute of
Optics and Fine Mechanics The Chinese Academy of Sciences ~ Shanghai 201800
% State Key Laboratory for Advanced Photonic Material and Device
Department of Optical Science  Fudan University ~ Shanghai 200433

Abstract  Noncollinear phase and group-velocity matching of femtosecond OPA based on periodically poled lithium niobate were
discussed which differ from that based on birefringent phase matched traditional crystals such as BBO. The noncollinear phase
matching was investigated in noncritical phase matched PPLN and tilted PPLN.
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Fig.1 Schematic diagrams of titled PPLN with effective
period of A
Only pump light was drawn. The vertical arrows represent the

directions of nonlinear polarization. a side view b top view
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Fig.2 Geometry of the NCPM of OPA based on PPLN
The coordinates here and that of Fig. 1 are matched. The optical axis is in
y-z plane. The plane constructed by optical axis and x-axis parallels the

surfaces of polarization domain of PPLN. The wave vectors of the pump

signal and idler represented respectively by k,
k, and k; are shown
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