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Outline

1
• Previous experimental MDIQKD

2
• Long distance MDIQKD over 200 km spooled fiber

• Field test of MDIQKD over 30 km deployed fiber

3
• Conclusion and discussion



1. Previous MDIQKD demonstrations
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Time-bin phase encoding

Polarization encoding



1. Previous MDIQKD demonstrations
1 2 3 4

Tittel’s group Pan’s group Weid’s group Lo’s group

Encoding 
method Time-bin phase Time-bin phase Polarization Polarization

Arrangement Field test In lab In lab In lab

Maximum 
distance 18.6 km 50 km 17 km 10 km

System 
Frequency 2 Mhz 1 MHz 1 MHz 500 KHz

Total Time Not reported 59.5 hours Not reported 94 hours

Key rate Not reported 0.12 bps Not reported 0.0047 bps

Goal:
long-distance, high-key-rate, practical MDIQKD system 

& field test



2. 200 km MDIQKD

• System clock rate: 75 MHz

• Source :Internally modulated laser source, 1550 nm
• Decoy-state scheme: vacuum+weak decoy-state scheme
• Encoding scheme: time-bin phase-encoding

• Detector: superconducting nanowire single photon detector (SNSPD), 
>40% @ 10Hz

BSM



2. 200 km MDIQKD

2.5 ns

3.5 ns



2. 200 km MDIQKD

• Automatic feedback systems:
– Time calibration system
(Synchronization laser, SNSPD, programmable delay chip)
– Spectrum calibration system
(optical spectrum analyzer,  temperature controlled circuit)
– Polarization stabilization system
(EPC. PBS, APD)
– Phase stabilization system
(phase-stabilization laser  (1550 nm), APD, PS)



2. 200 km MDIQKD



3. Field test of MDIQKD



2. 200 km MDIQKD

timing calibration precision ~20 ps

Time shift < 200 ps /15 min

Spectrum calibration precision 0.5 pm

Spectrum shift <1 pm / 15 min

Polarization shift <3% (real time)

Phase shift <1% (real time)



2. 200 km MDIQKD

vacuum decoy signal
Intensity 0 0.07 0.45
Time ratio 0.22 0.45 0.33



2. Field test of MDIQKD

Alice-Charlie link:   25 km (7.9 dB)
Bob-Charlie link:     5 km (1.3 dB)
Total distance: 30 km (9.2 dB) 

CharlieAlice

Bob



2. Field test of MDIQKD

Secure key rate: 16.9 bps



3. Conclusion

• Summary:
– In lab: 50 km 200 km
– Field test: 30 km, robustness
– Secure key rate: 16.9 bps (field test), 2~3 orders higher than 

previous experiments

• Outlook:
– increase the system clock : (1 ~10) GHz
– Higher detection efficiency and lower dark count rate
– Optimization of Decoy-state parameters and basis choice

（Arxiv: 1407.8012 and Arxiv: 1408.2330）
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