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[Abstract]

Photonic terahertz (THz) communication has emerged as a prominent research area in 6G ultra-high-speed wireless communication,

owing to its remarkable benefits of large bandwidth and low transmission loss. The incoherent envelope detection-based THz reception
technology has garnered attention for its low user-side complexity and cost-effectiveness. This paper presents a novel multi-band

incoherent photonic THz communication system that achieves high-performance THz point-to-multipoint coverage transmission
via multi-band adaptive modulation. Moreover, optical domain adaptive filtering is incorporated to mitigate the signal-to-signal beat
interference (SSBI) between multiple bands during incoherent envelope detection, facilitating low algorithmic complexity and low
power consumption reception for each sub-band signal. In the experiment, adaptive modulation schemes of 5.75 GBaud 64QAM,
16QAM, and 4QAM are applied to three sub-bands, respectively, based on the system’s transmission response. By leveraging adaptive
single-sideband optical filtering and employing the minimum mean square equalization algorithm, successful wireless transmission of
multi-band THz signals in the 300 GHz frequency range is accomplished over a distance of 2 meters.
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