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The Terahertz Generation Using a Cavity Phase-Matched GaAs Based on
Cascaded Difference-Frequency

HUANG Juntao RAO Zhiming XIE Fangsen”
( College of Physics and Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: The characteristics of cascaded differencefrequency generation ( DFG) using a cavity phase-matched
( CPM) GaAs such as the ratio of effective nonlinear coefficient to second-order nonlinear coefficient the polariza—
tion period the quality factor and THz power is calculated from the couple wave equations. The results show that the
ratio of effective nonlinear coefficient to second-order nonlinear coefficient change from 0 to 1 the maximal ratio of
effective nonlinear coefficient to second-order nonlinear coefficient becomes 1 in a cavity phase-matched GaAs. The
polarization period is long and the range of GaAs crystal is small. The quality factor and the energy stored in the
cavity are high. THz power ( THz intensity) and the conversion efficiency significantly increase with the effective
nonlinear coefficient the polarization period within small range and the quality factor. The flake optical micro-eavity
to be utilized to compensate the phase mismatch the peak power in CPM cascaded DFG processes up to 0.267 4 MW
in 10-order cascading processes THz power increases to 3. 96 times which further proves that the cascaded DFG
using a CPM GaAs process contributes to efficient THz—radiation generation. Absorption is one of the main factors in
the terahertz source. Comparing to cascaded DFG processes based on quasi phase-matched ( QPM) cascaded DFG
using a CPM GaAs has better output characteristic. The research has reference value for cascaded DFG using a CPM
GaAs in the terahertz technology.
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