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Abstract: This study Investigates the 3D printed demultiplexer by air-core grating couplers to be used In Integrated photonic
circuits for THz communications. To fabricate the devices, a dual-nozzle 3D printer, capable of simultaneous printing with
filaments of varying sizes Is utilized with larger filaments for waveguides and couplers and smaller ones for high-quality fiber
Bragg gratings. Finite element numerical modeling 1s employed to optimize integrated circuits for operation within the 120-165
GHz frequency band. The experimental results show that fabricated devices offering significant potential for the development of
linear optic transformers which are key components for energy-efficient analog data processing In forthcoming terahertz
communication systems.

Proposed Experimental setup Result and Conclusion

The demultiplexer were optically characterized by an optics-based THz communication system.

Air-core grating couplers demonstrate numerous advantages for THz circuit development,

In the experiments, the THz carrier wave in the 120 — 165 GHz spectral range was generated by facilitating efficient demultiplexing within wavelength division multiplexing (WDM) systems.

an optical photomixer (Model: IOD-PMD-14001from NTT Electronics Inc):
Our study Indicates that employing THz filters presents several advantages for the advancement of
THz circults.
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