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Abstract: With the exponential growth of global data traffic in the internet era, the demand of ultra-high-
speed communications is becoming increasingly urgent. Because of its huge available bandwidth resources,
terahertz communication has become one of the key technical approaches for the next generation of ultra-high-
speed wireless communications. Terahertz communication systems can be divided into two types: the systems
based on electronics technology and those based on photonics-assisted technology. The latter has some unique
advantages, such as high communication rate, flexible frequency tunability, and seamless integration with
optical fiber access networks. The basic principles of typical photonics-assisted terahertz communication
systems are introduced firstly. Then, under these basic principles, the research progresses of signal generation
and reception, multi-dimensional multiplexing and probabilistic constellation shaping in the systems are
reviewed. Finally, the developing problems need to be solved in the photonics-assisted terahertz

communication system are discussed.
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LO: local oscillator; OC: optical coupler; UTC-PD: uni-travelling carrier photodiode; EA: electronic amplifier; ADC: analog-to-
digital converter; DSP: digital signal processing; OFC: optical frequency comb; OF: optical filter; LNA: low noise amplifier;
SBD: Schottky barrier diode
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Fig. 1  Schematic diagram of photonics-assisted terahertz wireless communication system
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Fig. 2 THz signal with multi-modulation format generation scheme based on electro-optical modulation
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Fig. 3 Several new high-speed integrated electro-optical modulators. (a) Integrated lithium niobate electro-optic modulator!™;

(b) Hybrid silicon and lithium niobate Mach-Zehnder modulators'"; (c) U-shaped silicon photonics carrier depletion modulator”; (d)

Silicon-polymer hybrid modulator''”’; (¢) Ultra-compact silicon-electronic plasmonic high-speed modulator "
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Fig. 6 W-band wireless signal transmission system based on PDM, APM and MIMO
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Fig. 7 Wireless signal transmission system based on WDM, PDM, APM and MIMO "
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Fig. 8 Probability distribution diagram of signal after probability constellation shaping
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