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Multiphoton quantum interference underpins fundamental tests of quantum mechanics and quantum
technologies, including applications in quantum computing, quantum sensing and secure communication.
We have shown both theoretically [1-5] and experimentally [6,7] how multiphoton interference based
on the frequency and time-resolved measurements with states of single or multiple photons enables the
characterisation of multiphoton networks and states, the generation of multipartite entanglement, and
scales-up boson sampling demonstrations of quantum computational speed-up. This is possible even with
non-identical photons by harnessing the full multiphoton quantum information stored in the amplitudes
of the photonic wave packets either in the frequency or time domains. Frequency and time-resolved
measurements also allow a precision enhancement in the estimation of the time delay or frequency dif-
ferences between different photons [8]. Applications range from the characterization of two-dimensional
nanomaterials to the analysis of biological samples, including DNA and cell membranes [8].
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