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Evolution of Gaussian state after single sub-channel (relatively stable transmittance window).
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FADING CHANNEL

The overall state after fading channel is the mixture of states after individual sub-channels.

]/i :< V1 VNivV? — 1oy ) | > . ( VI (V) V2 — 10, >
AB VnivVé—=1o; (Vm;+1-—m; + 01 o (VIWV2 =10, (Vi)+1-—(m)+xI

«PROOF-OF-PRINCIPLE TEST OF COHERENT-STATE CONTINUOUS—VARIABLE QUANTUM KEY DISTRIBUTION THROUGH TURBULENT ATMOSPHERE» IvAN D. DErRKkAcCH. SPIE 2016. (EDINBURGH)




FADING CHANNEL

2
Channel can be considered as a non-fading with transmittance (\/ﬁ) and excess noise caused by fading & =

Var(\/ﬁ)(V — 1). The variance of the signal mode after channel becomes V5 = (\/ﬁ)Z(V —D+e+x+1.
g - variance dependent noise!
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SETUP SKETCH. KEY RATE.

- key rate
— post-processing efficiency

- mutual information
between trusted parties

- Holevo bound

- state variance
- conditional state variance

- correlations
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SETUP SKETCH. EVE.

- Holevo bound
- Von Neumann entropy
- bosonic entropy function

- covariance matrix
symplectic eigenvalues
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SETUP SKETCH. PosT—-SELECTION.

We create post-selected state
by choosing a subset of
channel transmittance
distribution.

This allows us maximize lower
bound of the secure key rate of
the coherent-state CV QKD

protocol.
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ResuLTts. VM=0.51

KEY RATE FOR THE POST—SELECTED STATE ATMOSPHERIC CHANNEL TRANSMITTANCE DISTRIBUTION
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ResuLTs. VM=1.44

KEY RATE FOR THE POST-SELECTED STATE ATMOSPHERIC CHANNEL TRANSMITTANCE DISTRIBUTION
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ResuLTs. VM=3.6

KEY RATE FOR THE POST—SELECTED STATE ATMOSPHERIC CHANNEL TRANSMITTANCE DISTRIBUTION
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CONCLUSIONS

= We have demonstrated the possibility to perform continuous-variable quantum
key distribution over the real atmospheric channel with the transmittance
fluctuations

= Considering the optimal state modulation coherent-state protocol can overcome
finite-size effects and limited post-processing efficiency

= The post-selection of sub-channels can quantitatively improve the key rate and
even restore it

" The post-selection can be advantageous even for optimal modulation
considering more turbulent atmospheric channels
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FURTHER STEPS

 Compensation of beam wandering effects in atmospheric free-space
channels

[Preparing publication]

e Side channels effects in CV QKD

[Derkach, Usenko, Filip, Phys. Rev. A 93, 032309 (2016)]

e Source attacks, multimode modulation effects and advantages of
coherent-state protocol in CV QKD

[Preparing publication]
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