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Quantum key distribution (QKD) enables two parties to establish a secret key with information-
theoretic security (ITS), guaranteeing security against adversaries with unlimited computational po-
wer based on the laws of quantum physics.

In continuous-variable QKD (CV-QKD), information is encoded in the quadratures of coherent
optical states, enabling implementations based on mature telecommunications technology with low-
cost, high-performance optical components while avoiding single-photon detectors. However, these
advantages come with increased complexity in classical post-processing, particularly at high loss.
At long distances, CV-QKD operates at low signal-to-noise ratios (SNRs), where quantum vacuum
noise dominates. Multidimensional reconciliation addresses this challenge by transforming the phy-
sical Gaussian channel into a virtual binary-input additive white Gaussian noise (BIAWGN) channel,
enabling the use of modern binary error-correcting codes.

In this low-SNR regime, efficient error-correcting codes are essential to approach the Shannon
capacity while maintaining a sufficiently high decoded information rate.
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reconciliation approaches integrated
SNR with AFF3CT [3]. The resulting
framework enables  reproducible
simulation and comparison of recon-
ciliation strategies using open-source
LDPC matrices representative of
the current state of the art [4]. We
evaluate several high-dimensional
configurations and identify significant performance variations between reconciliation dimensions
and schemes, including previously unreported behaviours.

FIGURE 1 — Intrinsic reconciliation efficiency of the vir-
tual channel as a function of the SNR. I; denotes the
channel capacity, with the numerical value indicating the
dimension of the reconciliation. I 4 g represents the quan-
tum channel.
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