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Quickly deployable

Require only a line-of-sight 

location of the stations 

• Suffer from atmospheric 

effects (turbulence)

• Channel fading

• Requires prepared and 

adjusted network

• Higher cost

Stable and predictable 
transmittance 

Noise is characterizable and 
in some cases can be 
negligible VS



𝛾𝐴𝐵
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η𝑖 𝑉2 − 1𝜎𝑍 𝑉η𝑖 + 1 − η𝑖 + χ 𝕀

Evolution of Gaussian state after single sub-channel (relatively stable transmittance window).
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The overall state after fading channel is the mixture of states after individual sub-channels. 

𝛾𝐴𝐵
𝑖 =

𝑉𝕀 η𝑖 𝑉2 − 1𝜎𝑍

η𝑖 𝑉2 − 1𝜎𝑍 𝑉η𝑖 + 1 − η𝑖 + χ 𝕀
𝛾𝐴𝐵
′ =

𝑉𝕀 η 𝑉2 − 1𝜎𝑍

η 𝑉2 − 1𝜎𝑍 𝑉 η + 1 − η + χ 𝕀

[2] Dong et 
al., Phys. Rev. 
A 82, 012312 
(2010)

[1] Usenko et 
al., New. J. 
Phys. 
14,093048 
(2012) 



Channel can be considered as a non-fading with transmittance 𝜂
2

and excess noise caused by fading ε𝑓 =

𝑉𝑎𝑟 𝜂 𝑉 − 1 . The variance of the signal mode after channel becomes 𝑉𝐵
′ = 𝜂

2
𝑉 − 1 + ε𝑓 + χ + 1. 

ε𝑓 - variance dependent noise!
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𝐼𝑋𝑌 =
1
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log2

𝑉𝑋
𝑉𝑋|𝑌

; 𝑉𝑋𝑌 = 𝑉𝑋 −
𝐶𝑋𝑌
2

𝑉𝐵
;𝑅𝑐𝑜𝑙 = 𝛽𝐼𝐴𝐵 − χ𝐸;

𝑅𝑐𝑜𝑙 - key rate

𝛽 – post-processing efficiency

𝐼𝐴𝐵- mutual information 
between trusted parties

𝑉𝑋 - state variance

𝑉𝑋|𝑌 - conditional state variance

𝐶𝑋𝑌- correlations

χ𝐸 - Holevo bound



χ𝐸 = 𝑆 𝐸 − 𝑆(𝐸|𝐵) 𝑆 𝐸 =

𝑖=1

𝑁

𝐺
λ𝑖 − 1

2
𝐺 𝑥 = 𝑥 + 1 log2 𝑥 + 1 − 𝑥 log𝑥 𝑥

χ𝐸 = 𝑆 𝐸1𝐸2 − 𝑆(𝐸1𝐸2|𝐵)

χ𝐸 - Holevo bound

𝑆 𝑋 - Von Neumann entropy

𝐺 𝑥 - bosonic entropy function

λ𝑖 - covariance matrix 
symplectic eigenvalues



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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 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



• Compensation of beam wandering effects in atmospheric free-space

channels

[Preparing publication]

• Side channels effects in CV QKD

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

• Source attacks, multimode modulation effects and advantages of

coherent-state protocol in CV QKD

[Preparing publication]




