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Method

§ Quantum technologies based on photonic platforms strongly rely on the
efficient generation of nonclassical light and the preservation of quantum
correlations among the generated photons.

§ Topological states may be a possible way to mitigate the issues associated with
disorder and fabrication imperfections.
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§ In this work we present a study on the effects of positional disorder in a
photonic structure supporting a topologically protected mode. We calculate
the state of the generated photons and compute generation probability,
fidelity, and Schmidt number.

§ A study of topological protection requires a proper statistical analysis, which is
challenging from an experimental point of view.

Following the SSH model, a topologically 
protected state appears at the 

interface between two chains with different 
topologies.

Photon pairs are generated by Spontaneous 
Four-Wave Mixing (SFWM): two pump

photons are converted into an Idler and 
Signal pair.

§ The structure is formed by 203
identical silicon waveguides 
separated by gaps of two 
different lengths. 

§ We study the state of the photon 
pairs exiting the five central 
waveguides of the array.

§ The propagation of the fields inside the structure is treated using a tight-
binding model. Field quantization is done in terms of asymptotic fields. SFWM 
is modelled in a backward Heisenberg picture approach.

M. Liscidini, et al., 
Phys. Rev. A 85, 013833 (2012).

Total field as a linear superposition of 
independent single-guided modes.

Joint Path Intensity
The joint path intensity (JPI) gives the joint probabilities of Signal and Idler
photons exiting two waveguides of the structure.

Schmidt Number and Fidelity

Correlation between the Schmidt 
number and the fidelity.

§ Fidelity is calculated 
with respect to the 

unperturbed structure.

§ The Schmidt number is 
calculated from the 

reduced density matrix.

Error bars correspond to  one 
standard deviation.

Conclusions
§Topological protection of guided modes in waveguide arrays is transferred 

to photon pairs generated by SFWM.

§The generation probability is relatively robust with respect to positional disorder 
up to 30%.

§Quantum correlations are well-preserved for positional disorder up to 30%. 
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Generation probability

§ The mean generation probability is robust in spite of fabrication imperfections.
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