59 1 2010 1 Vol.59 No.1 January 2010
1000-3290/2010/59 01 /0281-06 ACTA PHYSICA SINICA (©2010 Chin. Phys. Soc.

1 510006
2 510091
2009 2 15 2009 4 15

PACC 4250 0367 4230Q 9575K

1.
1983 Stephen
Wiesner .
1984 Bennett  Brassard !
Bennett 1989
? 1
20 M “ plug-and-play” "
2
3
i
plug-and-play”
51415
16—19
Faraday-Michelson F-M
* 2008Z1-D501 2007B010400009

T .Email jindongwqkd @ 126. com



282 s

20 21

21 22
1223 24 . ¢pm ¢h

N = Nmax - Nda.rk Sil’l2 ( %#"‘Sﬁh) + Ndark 1
N’“ax Ndal'k

$,

Ndark + Nmax - Ndark Sinz %{)
QBER = N+ N 2
Ny =0
A¢

QBER,, = sin® &

12 1000



283

1
1 by
N ¢ N, N, N,
¢h Nmax
N(lm'k ’ Nl = Nmax - Ndark Sinz( ¢1 -Iz- ¢h) + Ndmk 4
NZ = Nmm( - Nr]ark Sinz( ¢2 -lz— ¢h) + Ndm‘k 5
1 5[’1.- Ny = Nuw = N Siﬂz( ¢3 -|2- ¢h) + Nyw- 6
4 5 6
2.1.
¢ 9,

ANysing, + ANy sing, + ANpsing;

¢, = arccos| —

\/Q N% + Ng + Ng - Nl Nz - Nl N3 - N2N3 + AN13AN:QCOSA¢12 + ANQANBCOSA¢13 + ANzlANl3COSA¢B

7
|
ANij = Ni - ]Vj ¢£ ¢j 12 Vl
Ni Nj A(}Si,' = ¢i - ¢J‘ Nl Vz Nz V3 NS 7
PR V, =2.3V.
7
¢h
¢min A = 02
Sﬁh ¢min = Zk/n - ¢h
¢max = SZSmin + k”T( k/ k”
- o V. = -0.72V Vo = 2.48V
12 1 a
. & slot |1 "_,a/‘ i
| B0 / \ \
/ X SN
160 | R o 120 f \i F_'{(
& . RS
£ 120 ‘N 7
= ol YN VRN
& 80 '\ /_ \“\_E\
$ 10 40 5 ”lh““-: K RN
& slot “|0 T B
0 o2 ¢ 5 s 1w 12 u

RARRE/V Ntepy


Absent Image
File: 0

Absent Image
File: 0


284 >
24
15 23 24
5 (-
0 =—| arc 1 -2
¢, =1.526 1.659 1.952 1.752 1.876. 4[ “ N = N
~ arccos(l ~ 2%)
0.4 ] b Nmax - Nd'dfk
3.7—4.6 + arCCOS(l - 2M)
. 120 Nmux - Ndark
. - drccos(l -2 N — N, 13
Nﬁ N7 Sémin +%
T
9Smin - 2
¢, +0.
T TT
¢mm+§ ¢mm—§ 2.3.
23 24
4
05 , =0 Now = Not N = 2 5. 14
Ny = Now = Now sinzggﬁ
02 0O 23
+ N 8
|:|8 ) £D 2Nﬂl‘dX
Ns = Ny = N sinZQ—ZE
0 2 O
+ N(lzu'k 9 N :2Nmax
68 9 =Ny + Ng + Ns + N,
=2x2x 4
_ M) 16
0, = arccos(l -2 N~ Ny B P
£ 15
-5 10
2
_ M)
05 = arccos(l -2 N~ Ny,
2
3 ¥
1 MHz 0.1
64 + 85 1 ( N4 - N(la.rk ) 10%
Oy = 5 =5 [ arccos| 1 — 2 N — Ny, 10°
R 26ms 3
- (1 "2 N = N | 12 2.25%10°° 1°



1 285
5.26 s 6.25x107%.
1200000 F 1200 !
(@) \ ()
800000 800 \\
=, = \
400000 400 \\
g
T~
Ot 0
0 10 20 30 0 10 20 30
S o
. a 0—35° b 5°—35°
2.4. 3
” ] 2
24
24
y (30)
15
M-Z
1 Bennett C H Brassard G 1984 Proceedings of the IEEE International 10 HuHP Zhang] WangJD Huang YX LuY Q LiuSH ILu
Conference on  Computers ~ Systems  and Signal ~Processing W 2008 Acta Phys. Sin. 57 5605 in Chinese
Bangalore India New York IEEE 175 2008
2 Bennett C H 1992 Phys. Rev. Lett. 68 3121 57 5605
3 Bennett C H Bessette ' Brassard G Salvail L Smolin J 1992 J. 11 Gisin N Ribordy G Tittel W Zbinden H 2002 Rev. Mod . Phys .
Crypto. 53 74 145
4 Hughes R Morgan G Peterson C 2000 J. Mod. Opt. 47 533 12 ChenW Han ZF Mo X F XuF X Wei G Guo G C 2008
5 Stucki D Gisin N Guinnard O Ribordy G Zbinden H 2002 New Chinese Science Bulletin . 53 9
J. Phys. 441 13 Zbinden H Gautier J D Gisn N Huttner B Muller A Tittel W
6 Huges R Nordholt J Derkacs D Peterson C G 2002 New J. 1997 Electron Lett . 33 586
Phys . 4 43 14 Muller A Herzog T Huttner B Tittel W Zbinden H Gisin H
7 Gobby C Yuan Z L. Shields A J 2004 Appl. Phys. Leit. 84 3762 1997 Appl. Phys. Leit. 70 793
MoXF ZhwB HanZF GuY Guo G2005 Opt. Leit. 30 19 15  Vakhitov A Mkarov V. Hjelme D R 2001 J. Mod. Opt. 48 2023
9 Wang J D Lu W Zhao F Liu X B Guo BH Zhang] Huang Y 16 Ribordy G Brendel J Gautier ] D Gisin N Zbinden H 2001
X LuY Q LiuS H?2008 Acta Phys. Sin. 57 4214 in Chinese Phys . Rev. A 63 012309
17 Nambu Y Hatanaka T Nakamura K 2004 Jpn. J. Appl. Phys.

2008 57 4214

43 L1109


Absent
Image
File: 0


286 59

18  Hongjo T Inoue K Takahashi H 2004 Opt Lett. 29 2797 22 Zavriyev A Leverrier A Denchev V  Leverrier A 2007 J. Mod .
19 Nambu Y Yoshino K Tomita A 2006 Jpn. J. Appl. Phys. 45 Opt. 54 305

5344 23 Makarov V. Brylevski A Hjelme D R 2004 Appl. Opt. 43 4385
20  Townsend P D Rarity J] G Tapster P R 1993 Elect . Lett. 29 634 24 Brylevski A Hjelme D R Makarov V 2002 Master Thesis
21 Yuan Z L Shields A J 2005 Opt. Exp. 13 660 Norwegian University of Science and Technology

An effective active phase compensation method for
quantum key distribution system”

Wang Jin-Dong' © Qin Xiao-Juan® ~ Wei Zheng-Jun'  Liu Xiao-Bao'  Liao Chang-Jun'  Liu Song-Hao'
1 Laboratory of Photonic Information Technology School for Information and Optoelectronic Science and
Engineering  South China Normal University Guangzhou 510006  China
2 Guangdong Radio&TV University Guangzhou 510091 China
Received 15 February 2009 revised manuscript received 15 April 2009

Abstract
Quantum key distribution QKD  system must be robust enough in practical communication. The system performance is
notably affected by phase drift. For the fiber-based phase-encoded quantum key distribution system the Faraday-Michelson QKD
scheme can auto-compensate the birefringence of fiber but phase drift caused by environment variations is still a serious problem
in practical operation. In this paper the major schemes to compensate for the phase drift are analyzed in detail and an' five-
phase” effective active phase compensation method is proposed. The comparison with other two major active phase compensation
schemes also given. The result shows that this method uses less time to acquire the parameter of phase drift with the same

precision and it can be used in phase-encoded QKD systems without introducing additional devices.
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