
A Quantum Key Distribution Testbed using a Plug&Play
Telecom-Wavelength Single-Photon Source

Motivation Quantum-secured Networks

Outlook

Single Photon Source

o Telecom O-band CBG SPSs 

o Source with electrically triggered SPS

QKD Implementation

o Modulation of Signal with fast EOM

o Investigation of sender side Alice

o Full implementation in laboratory and in 

field

BQN – The Berlin Quantum Network
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Device-Independent 
QKD

Exploit full potential 

of solid-state single-

photon sources

Practical Quantum 

Light Sources

Improve performance 

of QKD systems

GHz-clock-rate 
QKD

Different network
topologies

a

o Deterministically fabricated singe-photon source permanently fiber-coupled [1]

o Stirling cryocooler (40K base-temperature) cryogen-free, stand-alone operation

o Internal or external laser for triggering of emission

o Static polarization preparation at “Alice” (Back-to-Back configuration)

o 4-state polarization analyzer for BB84 QKD “Bob”: Standard optical components 

+ SNSPDs + quTAG (TDC electronics)

[1] A. Musial et al., Adv. Quantum Technol. 3, 2000018 (2020)
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Basic Characterization

Background Single-Photon QKD Performance

Secret Key Rate 

(asymptotic) 

IP1 = 2.72 mA, Vbias,P1 = 8.5 V, Pout,P1 = 
237

Temporal Filtering

Kupko et al.,

arXiv:2105.03473

Parameter Optimization [6]Alice & Bob

o 𝑔 2 0 via HBT-measurement

o Channels of each bases combined

o Timestamp evaluation

o 𝑔 2 0 = 0.10+/-0.01

Photon statistics

Counts & QBER

[4] E. Waks et al., Phys. Rev. A 66, 042315 (2002)
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Secret Key Rate 

(finite) 
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QBER

Finite Corrections

Multiphoton-Probability [4]Sifting 

QKD Testbed

QBER,  𝑔 2 0 etc. 

[2], [3]

[5]

o 42 Hz Dark Count Rate

o QBER 0.35 % to 0.82 %

o Mean photon number into quantum 

channel µ = 0.0002

o Raw key rate 4.72 kHz

[6] T. Kupko et al., npj Quantum Inf. 6, 29 (2020) [7] Waks et al., Nature 420, 762 (2002) [8] Takemoto et al., Sci. Rep. 5, 14383 (2015)

Comparable tolerable losses to 

laboratory scale SPS.
Large improvement in range 

with temporal filtering.

o Optimize Width Dt and Center 𝑡𝐶 of acceptance time window

o Trade-Off between raw/sifted key and QBER


