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Fig. 1. Structure of receiver’s apparatus of a CVQKD sys-
tem. PBS, polarization beam splitter; BS, beam splitter;
PM, phase modulator; PIN, positive intrinsic-negative;

ADC, analog-to-digital converter.
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Fig. 2. Time-domain shape of an output pulse from the ba-
lanced homodyne detector. ts, sampling interval; Up,, peak
value of the pulse; Un, maximal measurement value; T,

duration of each pulse.
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Abstract

Continuous-variable quantum key distribution (CVQKD) is an important application of quantum
technology, which enables long-distance communicating parties to establish a string of unconditionally secure
keys in an insecure environment. However, in a practical CVQKD system, the finite sampling bandwidth of the
analog-to-digital converter (ADC) at the receiver may create inaccurate sampling results, leading to errors in
parameter estimation process and leaving a security loophole for eavesdroppers. In order to eliminate the finite
sampling bandwidth effect, we propose a peak-compensation-based CVQKD scheme, which estimates the
discrepancy between the maximum sampling value and the peak value of each pulse based on the characteristics
of Gaussian pulse. The maximum sampling values are compensated by the estimated discrepancy, so that the
legitimate parties can obtain correct sampling results. We analyze the influence of the finite sampling
bandwidth on the security of the system, expounding the specific steps of peak-compensation, comparing the
estimated excess noise before and after peak-compensation, and discussing the security of the system under
Gaussian collective attacks. Simulation results show that this scheme can greatly improve the accuracy of pulse
peak sampling and remove the finite sampling bandwidth effect. Moreover, the channel parameters estimated by
the communicating parties are also corrected by using the compensated values. Compared with the scheme
without peak-compensation, this scheme eliminates the limitation of the system repetition to the secret key bit
rate, and has longer secure transmission distance and higher secret key bit rate. In addition, compared with
other methods of solving the finite sampling bandwidth effect, the proposed scheme can be directly implemented
in data processing stage after sampling without any additional devices, and thus increasing no complexity of the

system.
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