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Abstract

A simple and efficient quantum key distribution protocol (called SEQDKD) is proposed. Based on
the single polarization photon system, the protocol can efficiently realize the quantum key distri-
bution. Meantime, it is more scientific that we use different efficiency calculation methods to
measure the efficiency of different protocols. Compared with other common quantum key distri-
bution protocols, our protocol is more efficient and easier to implement. More importantly, this
protocol is theoretically proved to be secure against the intercept-resend attack.
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(Quantum Teleportation, QT) [5] [6] [7]% -
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Figure 1. SEQDKD protocol using single-polarization photonic
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Table 1. Example of Alice sharing 12 bits of information with Bob in SEQDKD protocol
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Figure 2. Receive probability of 8 situations
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£ Alice>Bob (87 Bob->Alice)fr Boiid # & 1, an G 18 i i R 5 O6 T 208 BT 1%
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|1) AT, H¥H RENERE]. 4 Eve (A D BLEIOGT, W15 20552 I & 245 0 = Rk f iR
+) B |-)). £ Bob AMi& R A, Alice HIEEIFBAHAL, JF HAbR A R ZAR IR 1
Ao 1EE, K24 Eve B ARG T L A 1RO6 T IO /2 50%. %%, XFE IR

(1-p)=(Pp)x(1- p)x(1- p)xY2=(1-p)* (s /2) (5)

WRIEHAR AT, 72 Alice fF R 31 D JEIH LT, Eve Bilra 2 EY ) A1 ES® 435l R il
—AAE:

the error probability with eavesdropping using R-basis
the correct received probability without eavesdropping using R-basis

Case (1)+Case (4) in Table 2
Cas +Case (7) inFigure 1

*(po/2)+(1-p) P*(pe/2)) /((1- B) +(2-P) P?)

ol
[
-((a-
e pR)/( (@@= p)*+ 7))
e (
[
=((-

(6)

the error probability with eavesdropping using D-basis
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Case (2)+Case (3) in Table 2
Case +Case (6) in Figure 1] (7
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Table 2. The error probability of Eve(E) uses the wrong genes to bug in Alice(A)>Bob(B) stage
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©) (45.1357) (p) R () (0,907) (1-p) D (p) (L-p)p*(P:/2)
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L. Bk Alice % 7 — M T |0) &6, 7E Alice Fl Bob [HR1EZ 5, A4 MG TR A |0) &
TEHE|) ST, Hyh R HEWEMRE . 2 Eve A D BEETOLT, WARRNELSIIFER L
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E(EA) :[ Case (1)+Case (4) in Table Sj
R Case (1)+Case (7) in Figure 1
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( Case (2)+Case (3) in Table SJ
Case (4)+Case (6) in Figure 1
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EE)BA)A
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2

:(((1— p)’ (203 +3pp Pe )+ P? (P2 +2Pp P + 25 /4 (1- p)2+p2))

(13)



Hi%, L

Table 3. The situation which Eve(E) at least uses one wrong gene in one of the two stages
7= 3. WMErz— Eve(E)ZE > ERA—MEIRMERIER

A [ERfE E & B MERfE E A [ HRMR
M (0,9) (1-p) D (p)  (0,90) (1-p) - R (-p) ) (P5/2)+(1=p) (PoPa/4)
@ (0,90) (1-p) D (p,)  (45.135) (p) - D (p)  (1-p)P*(PoPe/2)+(1-P) " (P5/4)
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® (0.90) (1-p) R (p)  (45135)(p) R (p) D (p) (1-p)p*(p:/2)
(m  (45135) (p) D (p) (090)(1-p) R (p) D (p) (1-p) P (PoPs/2)
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Table 4. The comparison of QKD protocol
= 4. QKD iy AL 5
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SE3Hk (References)

[1] Bennet, C.H. and Brassard, G. (1984) Quantum Cryptography: Public Key Distribution and Coin Tossing. Proceedings
of IEEE International Conference on Computers, Systems and Signal Processing, New York, 175, 8.

[2] Bennet, C.H. (1992) Quantum Cryptography Using Any Two Nonorthogonal States. Physical Review Letters, 68,
3121-3124. https://doi.org/10.1103/PhysRevLett.68.3121

[31 Deng, F.G., Long, G.L. and Liu, X.S. (2003) Two-Step Quantum Direct Communication Protocol Using the Einstein-
Podolsky-Rosen Pair Block. Physical Review A, 68, 042317. https://doi.org/10.1103/PhysRevA.68.042317

[4] Liu, Y.M,, Wang, D., Liu, X.S., et al. (2009) Revisiting Naseri’s Secure Quantum Sealed-Bid Auction. International
Journal of Quantum Information, 7, 1295-1301. https://doi.org/10.1142/S0219749909005808

[5] Bennett, C.H., Brassard, G., Crépeau, C., et al. (1993) Teleporting an Unknown Quantum State via Dual Classical and
Einstein-Podolsky-Rosen Channels. Physical Review Letters, 70, 1895-1899.
https://doi.ora/10.1103/PhysRevL ett.70.1895

[6] Long, L.R., Li, HW., Zhou, P., et al. (2011) Multiparty-Controlled Teleportation of an Arbitrary GHZ-Class State by
Using a d-Dimensional (N+2)-Particle Nonmaximally Entangled State as the Quantum Channel. Science China-Physics
Mechanics & Astronomy, 54, 484-490. https://doi.org/10.1007/s11433-011-4246-8

[71 Bechmann-Pasquinucci, H. and Tittel, W. (2000) Quantum Cryptography Using Larger Alphabets. Physical Review A,
61, 062308. https://doi.org/10.1103/PhysRevA.61.062308

[8] Ekert, A. (1991) Quantum Cryptography Based on Bell’s Theorem. Physical Review Letters, 67, 661
https://doi.org/10.1103/PhysRevL ett.67.661

[9] Bennett, C.H. and Wiesner, S.J. (1992) Communication via One- and Two-Particle Operators on Einstein-Podolsky-
Rosen States. Physical Review Letters, 69, 2881-2884. https://doi.org/10.1103/PhysRevL ett.69.2881

[10] Lo, H.K. and Chau, H.F. (1999) Unconditional Security of Quantum Key Distribution over Arbitrarily Long Distances.
Science, 283, 2050-2056. https://doi.org/10.1126/science.283.5410.2050

[11] Degiovanni, I.P., Ruo Berchera, I., Castelletto, S., et al. (2004) Quantum Dense Key Distribution. Physical Review A—
Atomic, Molecular, and Optical Physics, 69, 032310. https://doi.org/10.1103/PhysRevA.69.032310



https://doi.org/10.1103/PhysRevLett.68.3121
https://doi.org/10.1103/PhysRevA.68.042317
https://doi.org/10.1142/S0219749909005808
https://doi.org/10.1103/PhysRevLett.70.1895
https://doi.org/10.1007/s11433-011-4246-8
https://doi.org/10.1103/PhysRevA.61.062308
https://doi.org/10.1103/PhysRevLett.67.661
https://doi.org/10.1103/PhysRevLett.69.2881
https://doi.org/10.1126/science.283.5410.2050
https://doi.org/10.1103/PhysRevA.69.032310

L
Hans X
W BRE B EZ I TRSE:
BRaAT & RS (QQ- MiE. HiFE 1)
s U AC B &3 B A
24 /INEF DL PN SR A8 ) TG 55 1)
I AR S 45 h5 T
N EAT &
S0 A 2R
4= W 25 78 15 HET IR B BT 9T

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : csa@hanspub.org

NogapwhpRE



http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	A Quantum Key Distribution Protocol Based on the Single Polarization Photon
	Abstract
	Keywords
	一种基于单偏振光子的量子密钥分配协议
	摘  要
	关键词
	1. 引言
	2. SEQDKD协议内容
	3. 安全性分析
	3.1. 安全性分析
	3.2. 比较

	4. 结论
	基金项目
	参考文献 (References)

