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Producing advanced quantum states of light is a priority in quantum information technologies. While remarka-
ble progress has been made on single photons and photon pairs, multipartite correlated photon states are usu-
ally produced in purely optical systems by postselection or cascading, with extremely low efficiency and expo-
nentially poor scaling. Multipartite states enable improved tests of the quantum mechanics foundations as well 
as implementations of complex quantum optical networks and protocols. It would be favorable to generate 
these states directly using solid-state systems, for better scaling, simpler handling, and the promise of reversible 
transfer of quantum information between stationary and flying qubits.  

In our work [1], we have shown that quantum dots in nanowires are extremely efficient sources of single 
photons and entangled photon pairs. Most recently, we used ground states of two optically active coupled InAsP 
quantum dot insertions in an InP nanowire to directly produce pho-
ton triplets. The formation of a triexciton leads to a triple cascade 
recombination (see figure) and sequential emission of three pho-
tons with measurable correlations. This source surpasses the rates 
of all earlier reported sources, in spite of the moderate efficiency of 
our detectors. Our structure and data represent a breakthrough to-
wards implementing multipartite photon entanglement and multi-
qubit readout schemes in solid-state devices, suitable for inte-
grated quantum information processing. 

In particular, we will show how this compares to a cascaded 
spontaneous parametric down-conversion source and present the 
demonstration of genuine three-photon interference using the lat-
ter. In a three-photon Franson interferometer, we were able to 
show high visibility three-fold fringes, while the single and two-
photon data does not exhibit any modulation [2]. 

These two experiments open new ways towards multiphoton 
sources and multiphoton interferometry. They also indicate what 
needs to be improved and developed to go towards applications in 
quantum technologies. 
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A triple cascade from an indirect triexciton 
via an indirect biexciton and an exciton to 
the ground states produces three photons 
in three different modes, with a strong tri-
plet count above any Poissonian back-
ground. 
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