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Summary

We propose two new highly efficient MET-LDPC codes for the post processing
of CV-QKD

• The first code is a MET-LDPC code of rate 0.02 with code efficiency of 99.2% obtained by
Density Evolution

• The second code is a MET-LDPC code of rate 0.01 with code efficiency of 98.7% obtained
by Density Evolution.

Why do we need highly efficient codes?

The secret key rate equation for CV-QKD is

K =
n

N
(1− FER) [β IA,B −XE,B −∆(n)]

N : Total number of symbols exchanged by Alice and Bob
n : Total number of symbols used for key extraction
FER : Frame error rate of the reconciliation process
β : Efficiency of the reconciliation process
IA,B : Classical mutual information between Alice and Bob
XE,B : Upper bound on the information that Eve can obtain from Bob

∆(n) : Finite-size correction factor

Figure 1 Effective finite secure key rate against collective attack on Gaussian modu-
lated CV-QKD with multidimensional reconciliation. The reconciliation efficiency β =
{0.7, 0.8, 0.9, 0.95, 1.00}. The parameters used in the calculations are Vmod = 8.5 , ξch = 0.015
(excess noise), η = 0.6 (detector efficiency), vel = 0.041 (trusted electronic noise), N = 2 ∗ 1010,
n = 1010, εsecurity = 10−10, and the fiber loss is assumed to be 0.2 dB/km.
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Results: Optimized code structures
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Table I Structure of optimized MET-LDPC code of rate 0.02 with 3 edge types. Detailed description can
be found in [2].
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Table II Structure of optimized MET-LDPC code of rate 0.01 with 3 edge types:
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Figure 2 Graphical representation of the MET-LDPC code of rate 0.02. Detailed description can be found
in [2].
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Results: Performance comparison

Figure 3 (Upper) Frame error rate vs SNR for rate 0.02 MET-LDPC code. Dashed blue and
red vertical lines show thresholds calculated by density evolution. Solid curves show values
obtained from LDPC decoding. (Lower) Efficiency vs frame error rate obtained from LDPC
decoding.
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