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Surface-Emitted Terahertz Wave Generation by Periodically Poled Structure

Yuzo SASAKI*! Koji SUIZU*?, Yuri AVETISYAN*® and Hiromasa ITO**

Surface-emitted terahertz (THz) wave generation with periodically poled structure is reviewed.
In this geometry, the THz wave is emitted perpendicular to the propagation direction of launched
laser beams in order to substantially avoid the THz wave absorption in the nonlinear crystal.
Periodically poled lithium niobate (PPLN) used for the quasi-phase-matching (QPM) device
satisfied the phase matching condition to achieve surface-emitted THz wave difference frequency
generation. When we use bulk PPLN, there are two key phase matching conditions for surface-
emission. One is that the phase of nonlinear polarization at THz frequency is the same along the
direction of laser beams propagation. The other is constructive interference of generated THz
waves. To satisfy both conditions, we developed Slanted-PPLN and two-dimensional (2D-) PPLN
and successfully demonstrated THz wave generation. We also developed ridge-shaped PPLN for
higher efficiency and output power. This type of PPLN gives rise to THz waves in opposite
directions, perpendicular to the laser beams direction. Reflecting the THz wave on one side and
overlapping it with the THz wave on the other side increased the total THz-wave intensity 3.9
times compared with that without reflection and mixing.
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