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Research of hybrid metal-mesh output coupler on
optically pumped gas molecules THz laser
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Abstract: In the pursuit of increased THz laser output power and higher beam quality, hybrid
metal-mesh output coupler is designed and fabricated. The advantages of hybrid metal-mesh output
coupler and its structure are described in this paper. The model of metal-mesh is studied to evaluate the
transmittance. g/2a=76 pm/20 um and g/2a=76 pm/10 pm are chosen to fabricate hybrid metal-mesh
output coupler, and its THz transmittance is evaluated by Far Infrared Rays(FIR) Fourier transform
spectroscopy. This study and former researches show that the transmittance of metal-mesh gets higher with
the increase of 2a.
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Table!l Comparison between hybrid metal-mesh output coupler and hole output coupler

beam quality propagating mode pumping light adjust reflectivity
hole output counler diameter of hole>4, attenuation in hole pumping light leaks diameters of hole impact both
P P beam diffraction and divergence stimulates high order mode EH,,,, from hole pumping light and THz radiation
hybrid metal-mesh mesh period<#, surface homogeneity, reflectivity of pumping changing metal-mesh only impacts
output coupler no diffraction most fundamental mode EH light>95% THz radiation
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Fig.2 Fabrication flow chart of metal-mesh
2 4 MM R Fig.3 Surface structure of hybrid metal-mesh output coupler
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