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Abstract: Based on the distinct advantages of large transmission bandwidth, compact energy transmission channel,
and strong electromagnetic interference(EMI) immunity from optical fiber, a hybrid scheme is designed for simultaneous
transmission of both information and energy over fiber. Remote energy distribution and high-frequency broadband signal ac-
quisition & transmission are simultaneously implemented, by incorporating a comprehensive fiber distribution link and an
analog microwave photonic frontend. Firstly, the power over fiber(PoF) link is designed and experimentally demonstrated.
The high-power laser energy is transmitted via a 2 km multi-mode fiber link and then converted into electrical energy of
hundreds milliwatts, providing power for the remote module or battery. Moreover, PoF-based radio over fiber(RoF) link and
EMI detection link have been also developed and successfully verified. In the experiments, a wideband 16QAM-OFDM sig-
nal centered at 2.4 GHz is delivered through the RoF link with a 2 km single-mode fiber. Furthermore, the EMI remote mon-
itoring link is used to perform the detection and identification of in-band, adjacent-band, and out-of-band EMIs for the
GSM-R system along the high-speed railways. The proposed scheme and system will find significant applications in specif-
ic scenarios, such as inflammable and explosive conditions, strong EMI, and strong radiation.
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