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Abstract

Investigate terahertz wave generation and Second Harmonic Generation (SHG). Optical instruments were used to set up a Fabry-Perot interferometer to
observe the interference effects of terahertz waves, with analyses conducted in both time and frequency domains. Successful generation of terahertz waves
was achieved. The formation and intensity of interference fringes were found to be closely related to the optical path difference and interference conditions.
The setup's effectiveness was validated, and the influence of constructive and destructive interference on the characteristics of terahertz waves was observed.
A terahertz time-domain spectroscopy(TDS) system was integrated for further examination, utilizing a silicon wafer as the interferometer medium.
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Conclusion

(1) Successfully generated THz waves and conducted analysis of the results.
(2) Significant variations in terahertz wave output power were observed when
silicon plates were used for interference, highlighting the influence of

(a) Without silicon plate, |(b) Two parabolic mirrors

amplitude = 8.44V. added, amplitude = 4.68V. interference on terahertz wave properties.
Fig. 3 Amplitude before and after adding silicon (3) Investigated the effects of sampling points and varying Fast Fourier
olate Transform (FFT) resolutions on terahertz wave characteristics.

(4) Confirmed the effectiveness of the Fabry-Perot interferometer setup and its
application in experimental results.

Add silicon wafer:  Destructive constructive mterference (5) Deduced that doping does not directly correlate with refractive index;

' S — - — measured refract.

(6) Silicon wafers with varying impedance exhibited different transmittance and
reflectance, influencing interferometer imaging.
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