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Fig. 1. Prepare-and-measure version of plug-and-play discrete modulation CV-QKD protocol based on non-Gaussian state-discrimin-

ation detection. DM, discrete modulation; RNG, random number generator; M, modulator; QPSK, quadrature phase shift keying;

PIA, phase insensitive amplifier; FM, Faraday mirror; BS, beam splitter; LO, local oscillator; 7', transmission efficiency; &, chan-

nel excess noise; g, gain parameters of phase insensitive amplifier.
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Fig. 2. Schematic diagram of the entanglement-based (EB) model of plug-and-play discrete modulation CV-QKD protocol based on

state-discrimination detection.
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Fig. 3. Schematic diagram of non-Gaussian state discrimina-

tion detector. PNRD, photon-number-resolving detector.
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Fig. 4. The relationship between the asymptotic secret key

rate of plug-and-play discrete modulation CV-QKD pro-

tocol based on non-Gaussian state-discrimination detection

and the transmission distance under different gain g¢.
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Fig. 5. The relationship between the asymptotic secret key
rate of plug-and-play discrete modulation CV-QKD pro-
tocol based on non-Gaussian state-discrimination detection
and the reconciliation efficiency under practical source(

g = 1.005) and different transmission distance [, .
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Fig. 6. The relationship between the signal-to-noise ratio of
plug-and-play discrete modulation CV-QKD protocol based
on non-Gaussian state-discrimination detection and the gain
g (different source conditions) under different transmission

distance L.
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Abstract

Plug-and-play discrete modulation continuous variable quantum key distribution can generate local
oscillator light locally without using two independent lasers, and both signal light and local oscillator are
generated from the same laser, which can effectively ensure the practical security of the system and have a
completely identical frequency characteristic. In addition, this scheme has good compatibility with efficient error
correction codes, and can achieve high reconciliation efficiency even at low signal-to-noise ratio. However, there
exists large excess noise in the plug-and-play configuration based on the untrusted source model, which seriously
limits the maximum transmission distance of the discrete modulation scheme. To solve this problem, we propose
a plug-and-play discrete modulation continuous variable quantum key distribution based on non-Gaussian state-
discrimination detection. That is to say, a non-Gaussian state-discrimination detector is deployed at the
receiver. With adaptive measurement method and Bayesian inference, four non-orthogonal coherent states
which are based on four-state discrete modulation can be unconditionally distinguished on condition that the
error probability is lower than the standard quantum limit. We analyze the security of the proposed protocol by
considering both asymptotic limit and finite-size effect. Simulation results show that the secret key rate and
maximum transmission distance are significantly enhanced by using no-Gaussian state-discrimination detection
even under the influence of the untrusted source noise compared with the original plug-and-play discrete
modulation continuous variable quantum key distribution. These results indicate that the proposed scheme can
effectively reduce the negative influence of the untrust source noise on the performance of the plug-and-play
discrete modulation continuous variable quantum key distribution protocol. The proposed protocol can not only
ensure the practical security of the system, but also achieve more efficient and longer transmission distance

quantum key distribution.

Keywords: plug-and-play, discrete modulation, continuous variable quantum key distribution, non-Gaussian

state-discrimination detection
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