Broadband blind source separation by integrated
photonics
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statistically independent (uncorrelated), and the mixing is linear
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the rest ones, BSS means weighting the mixtures with each col
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such a signal processing unit on photonic chips that can perform linear weighted addition of the original mixtures. Shown in Fig.1(a),
(c), and (d), the MRR weightbank consists of few round-shaped microring resonators with slightly different radii so thatptirsuit of the mixtul
to search the optimized weighting vectors. This is to find the ones that the weighted outputs (2
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is the number of the mixtures) have the maximal variance (the second-order statistic) for PCA and the maximal non-Gaussianity (the

fourth-order statistic or kurtosis) for ICA.

The hardware realization of this algorithm appears as a control loop (as shown in Fig.1(a)), apart from the photonic chip, also

including a BPD for e/o conversion



to the photonics chip with a much-reduced footprint and cable hassle. The full signal path starts from the MZM and ends at the scope,
and the maximal support RF frequencies are determined up to 14 GHz by the BPD, providing coverage towards lots of commonly
used RF bands. It is also worth noting that most of the signal path is of the light waveguide, meaning very low latency since the
processing is undertaken at the speed of light.

Figure 1. (a) Schematic of the BSS system. MZM, Mach-Zehnder modulator. EDFA, Erbium-doped fiber amplifier. MUX, wavelength
dependent multiplexer. (b) PCB interposer integrated with a 4-channel current source functioned as for the MRR driver. (c) Microscope image of



