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Motivation & Background
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Decoy state method

Lo, Ma andChen, PRL 94, 2305(D05)
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E.g. BBM92 protocol
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Bennett, Brassard, andermin, PRL 68, 557 (1992)
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E.g. Polarization encoding MQKD protocol
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Lo,Curtyand Qi, PRL 108, 130503 (2012)
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E. g. BOMDI p Plasematchingtype protocol

AUnambiguous State Discrimination attack
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Twinfield QKD

APoint outthe potential of Y U —
ABB84 type encoding, | YA Q)
Alntroduce the decoy state method
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Phase-matching (MDI-)QKD
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AExtensi o9 2% pgrMDtloc ol
A Phasereference should be matched
ADetection matches the phases: EVWdl's detectio



Random phase PM protocol:
Entanglement-based view
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A Consider the posselected signals with the same phdse

Ab (b 'q(0) 0(0)
A Key point: estimate the phase erray

Lo and Chau, Science 283, 2050 (1999
Shor and Preskill, PRE, 441 (2000)



Ancillary protocol, decoy state

AFor|Q photon number input:
AQ Q if "Gis odd
AQ p 'Q ifQseven

ADecoy state to estimatfQ h }

AEstimate the overall phase error rate J M, /M,
B’
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Key rate and parameter estimation
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A0 0~
AO B Q®d
Ao fQ fnQ AQ p A A/ AO B A0
A'O --overall phase error rate;
AO B AQ

APhase announcement gsitical, not commute with photon numbeneasurement
APhoton number channel model invalid: collective BS attack
A Core observationoverall phase error rate is the same



Practical iIssue& simulation



Practical issues

Alice: Blue = = < _ Phase Reference

AlInfinitesimal postselection condition Bobs: Pink ~ ~ Deviation ¢,
A Introduce phase slices
A No effect on the security, just introduce intrinsic errors

Adjust

A Continuous phase randomization: hard
A Discrete phase randomization is enough

APhase locking requirement
A Alice and Bob can estimate the phase reference deviation of each round
A Postselection(Sifting) based on estimated phase difference; no feedback
A Only requirement: the phaseannot fluctuate too quickly



Performance of PM protocol

AConsider all the practical factor
ADark countyz p Tt
ADetection efficiencyp ® b
A Sifting factor: 1/8
AMisalignmentx p® b
AError correction efficiency: 1.15

Ao -0 (p "m(0) Q0))

ABreak the linear bound!
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Summary & outlook



Summary



Outlook

Gk



}.;_,f;“i’ ‘&\‘%

Thanks! CICN IS S ST

e Tsinghua University Center for Quantum Information

A Xiongfeng Maxma@tsinghua.edu.cn
A Pei Zenggubitpei@gmail.com

A Hongyi Zhouzhouhy14@mails.tsinghua.edu.cn

Xiongfeng Group,
Center for Quantum Information,
Tsinghua University



mailto:qubitpei@gmail.com

