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The photoconductive dipole antenna can radiate a broadband terahertz wave with relatively high efficiency. A
common application for the photoconductive antenna is terahertz time-domain spectroscopy. The photoconductive antenna
converts the laser light into a terahertz wave. It can be fabricated using lithographic techniques or using super-fine ink jet
(S1J) printer technology. Fabrication by SIJ techniques is simple, not time-consuming, and relatively low cost. It is
essential for antenna design to be able to accurately characterize the antenna’s electrical characteristics, such as the spectral
characteristics for the dipole dimensions, by electromagnetic analysis. However, the electromagnetic analysis of the
photoconductive antenna with co-planar line on a photoconductive substrate is extremely challenging. Furthermore, it is
important to include the effects of the transient current in the photoconductive substrate.

This research presents the estimation that uses a valid transient current. Results from the Finite Integration Technique
(FIT) simulator CST are presented. The dipole antenna in free space is analyzed, and the result is normalized by the
effective permittivity. This dispenses with the time-consuming analysis that uses the dielectric material. For the most
accurate design, it is necessary to include the dielectric in the far-field pattern calculation. This research focuses on the
estimation of the pattern’s spectral characteristics of an antenna radiating in free space by CST simulator. We also acquire
technical know-how of CST simulator about convergence conditions for the analysis model and transient photocurrent.
Even with a free-space analysis, the discrepancies between the measurement and analysis in a previous work largely
disappear. We avoid both the analysis using the impractically wide laser pulse that is used in the method of the previous
work and a trail-and-error fabrication design method. Hence, one can estimate and directly design a photoconductive
antenna with a desired spectral characteristic using a simple model and full-wave electromagnetic analysis. We are
planning to submit a paper about this research to Applied Physics Letters.




