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Abstract A method of spontaneous synchronization based on a continuous variable quantum key distribution (CV-
QKD) system is proposed. This method can effectively overcome the disturbance effects which are generated by the
environment in the transmission process of continuous variable quantum. The scheme realizes the synchronization
between the sending terminal and the receiving tevminal. The mechanism of this synchronization scheme is
introduced theoretically, and then the feasibility of this synchronization scheme is verified based on a continuous
variable quantum key distribution system. Based on the experimental data, the key performance indicators for this
synchronization scheme such as required time and successful probability are analyzed.
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Fig. 1 Structure of character synchronization frame
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Fig. 2 Structure of handshake frame
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Fig. 3 Experimental scheme of CV-QKD system

7£ Bob £ Wit . 1310/1550 43 i 52 FH #5418 95
HE o ARG 15 5 /0 JF . 1550 nm B BE (S 5
A B A P45 il 45 b 5 OE AE A B A R b AR R
P % o SR 5 fan s B B 43 R 2 b AR P AE 5 TN i
s RS 0 I BRGSO ER A
A AR B S S5 5 O6TE 5050 43 AR A K
ATV AR S I I 2R 2 A A B I A A A

FR YR H A BB A 2l PCI6115 AR 58
J > Alice i (1 9 A~ B0 6 V5 9 fish & B 80 B PCI6115
R AR K 33 11 o i R R AR 57 R 1 4 9 1 4 S eh A
il . PR B 4R ) Bl A R 4R 2% - Bob S 1Y
i B A il 25 i PCI6115 Al 2 il o 2 26 46 0 45 v 1y
ARG B PCI6115 SR 4R B4k 715 5 % i) 1) Bob
i HiL i v Ak 3
3.2 KIGIHIE

[ 25 J5 58 HAA 52 B4 i -

1) Alice vt FF ffs — T 1) AF A2 8 il 5 L0 4[]
At AN 4 fiR) .

2) Bob i A ZF 22 K I 4y b 4R BUE S (L
SCa) iR ],

3) Bob £l = 4F [f] 25 Wt , 4 A5 ] )5 o 54 7]
WA 7R KT 5% FF 1) Alice B &2 2455

4) Alice £z #] Bob % % W5 5 )5, kK % F
i 98 I 0 25 B 4 R o B

5) Bob £l £ 48 F Wi )5 . 48 7 4T 5%, OF H I i
e Z PGB o e LA &l 5(h) s 1.

P 4Ca) & 3 A F4F [6) 25 WUAE 78 I A% BT i 2
7 B B A Ch) 2 A9 )25 W3R — 19 i 6 7R B 3% b
(B &, 5 ) BEABLR A W 04 2 7R 19 /2 Bob 3ty
NZE 2K 0 25 v B 32 1 S ok e a5 (b Bl
TR AU ES R B SR [R5 S B 2 1 o B

FESEIR TR L SEI R BT 23,5 C L A

0305004-4



CIRESI R

BEE R R T RPN KRG ) R RSB

B 40.8% . [$ R P SHBEE N : N, =1000,N,=1000,V, =5 V,V,=0.V,=1,4=0. 2.8=0. 675,

B4 OFAF R A WE 5 5 (b) BORER — 1 1 s [

Fig. 4 (a) Character synchronization frame signal on a oscilloscope; (b) amplified first section display
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Fig.5 (a) Light pulse signal of homodyne detector; (b) results of original key distribution after the synchronization stage
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