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Generating entangled photon-pairs at telecom wavelengths is a cornerstone of long-distance quantum 

communication [1]. While the biexciton-exciton (XX-X) cascaded emission in semiconductor 

quantum dots provides a deterministic method for polarization-entangled photon-pairs [2], the time-

evolving phase of the entangled state, driven by the fine-structure splitting (FSS) of excitonic energy 

levels, degrades time-averaged fidelity [3]. In this work, we demonstrate the tuning of FSS in 

position-controlled InAs/InP nanowire quantum dots (NWQDs) emitting in the telecom O-band. By 

applying an external magnetic field in the Voigt configuration, we manipulate the exchange 

interaction to minimize FSS. The magnitude of the FSS is precisely characterized by the oscillation 

in cross-correlation measurement. We further analyse the polarization eigenaxes relative to the FSS 

tuning. Leveraging the high extraction efficiency inherent to the nanowire waveguide, these results 

pave the way toward high-brightness, precession-free entangled photon sources for fibre-based 

quantum networks. 

 

Fig. 1: Low-temperature photoluminescence results of a single nanowire quantum dot under Voigt-

configuration magnetic field. (a) PL spectrum of NWQD emission. (b) Cross-correlation 

measurement of XX-X cascaded emission. (c) Fast-Fourier transform of data in (b) with converted 

units. 
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