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Abstract Optical rectification (OR) is one of the most effective methods to generate broadband terahertz (THz)
wave. The process of THz wave generation based on OR mainly depends on the interaction between the pump beam
and the nonlinear crystal. The OR efficiencies in a 5 mm gallium phosphide (GaP) bulk crystal and a 6 mm GaP
waveguide are compared between the central spot of a Bessel beam and a Gaussian beam with the same power. The
experimental results show that the OR efficiency of the Bessel beam is 2.04 times larger than that of the Gaussian
beam in the GaP bulk crystal, whereas the relative efficiency of the Bessel beam is increased to 3.46 times in the
GaP waveguide due to perfect phase matching between the pump beam and the THz wave. The THz wave fields
generated by both pumps have a Gaussian distribution, and the THz spectra generated by the Bessel beam have
obvious red shifts. The fact that the Bessel beam could improve the OR efficiency will be helpful for achieving high-
power and compact THz sources, which is valuable for various THz applications.
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Fig. 1 (a) Photo of the generated Bessel beam spot at ¥ =6 cm from the axicon; (b) intensity profiles of the Bessel
(solid line) and Gaussian (dashed line) beams
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Fig. 2 (a) Spectra and (b) autocorrelation traces of the Bessel and Gaussian beams
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Fig. 4 Experimental setup for THz wave generated from GaP emitters by a femtosecond

Gaussian (with a lens) beam or a Bessel (with an axicon) beam
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as a function of pump power
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