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Introduction
We propose a one-way repeater architecture based on
concatenation of the bosonic GKP code1 with a multi-qubit
code. The main resource required for our scheme is high degree
of GKP squeezing, which makes it possible to achieve long
distance communication with just a few optical modes. This is
possible thanks to the additional analog information2 obtained
from the GKP syndrome measurement. Additionally, resources
can be saved by using two types of repeaters.

Quantum repeaters
Concatenate GKP code with the [[7,1,3]] Steane code

GKP code
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Logical Pauli errors under the action of a Gaussian random 
displacement channel with standard deviation 𝜎:
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• Finite GKP squeezing (describes width of GKP peaks):
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• Photon outcoupling efficiency in repeaters: 𝜂!

Achievable distances for secret key generation (km)

𝜼𝟎
0.93 0.95 0.97

𝒔𝒈𝒌𝒑
(dB)

17.9 1120 >10000 >10000
16.2 360 2830 >10000
14.7 120 310 730

• Optimise resources by minimizing cost function:

𝐶 =
# 𝑠𝑡𝑜𝑟𝑎𝑔𝑒 𝑚𝑜𝑑𝑒𝑠 × 𝑠𝑡𝑜𝑟𝑎𝑔𝑒 𝑡𝑖𝑚𝑒 𝑖𝑛𝑠𝑖𝑑𝑒 𝑟𝑒𝑝𝑒𝑎𝑡𝑒𝑟𝑠
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