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Abstract An integrable optic-fiber coherent state quantum identification system is presented. In the scheme, the
Stokes vectors of polarization coherent state are employed as quantum signal carrier, the dynamic polarization
controller serves as a modulation device, and the inherent quantum noise guarantees the security. The driving circuit
of laser pulses, detection circuit for weak narrow laser pulses, and signal synchronous module, are self-designed.
Classical communication needed by quantum secret communication is implemented by Socket network communication
program running on the TCP/IP local area network. The running key employed in the system is 12 bit. The
transmission rate of identity picture is 8 kbit/s, the bit error rate between legal users is less than 107*, and the
information I(Alice, Eve) per bit obtained by an attacker is less than 107,

Key words quantum optics; quantum cryptography; quantum identification; dynamic polarization controller;
quantum noise of coherent state

1 51 F BEFEATONIEERZ —. BT H50INE
72 VMR A A AT B — PR ST B, Bif AR AR

| RTER R CMETRADRTERER oy emmTamNENES Y, SRE T

?ﬂ%ﬁéﬁE”Ng]o mw,%iﬁﬁﬁ*l‘ﬂkﬂ%ﬁﬁﬁﬁ?% FRESE R TR A HA W e

78 B HA . 2006-11-27; W B& A B 1 :2007-02-27

ES&WH:ERBAPEESE (60472018),2006 4 F L3 K% FH4E HUNE AFRHHE ) B 4 (A2831B) ,“+—R7EH B
FERL BB H (A3220061163) F1 B ACHE K% 11 1 PRP 3 H (T03011030) % By iR &,

EEB A AT RATT—), B, AN, FENFESTREFFESETFEFHA. E-mail:gqhe@sjtu. edu. cn

SImEw G REA6—) B WEABR . BLARR . FENEFLX NES5EFLE . SEERREFENHE.

E-mail ; ghzeng@sjtu. edu. cn



7 58 % . A EROATERTFEHMERSE 925

AR _EAF AR R R R, AT 3 B3R A B SO Bk e
AANEE . B WO Bk B AL & 5P 3508 T 80N
0. 1 MM THUER, EEXEAELE E A5 LU
PR, RAE MR A S EEAER, FL#E
GTRRNERTHEILHN—FERAERES IR
ReEIFEN L BB T A EEENRE.CERNE
TR RS BTIEIAAR . FRalt 38 [ PH AL R 22 R A
FTEAENFEGEMNE LIATHENETEHI KR
gt

AR T —METHTENET S0 INED
B RPN Bk — A~ KB _E R IR A 4T 2
A PEMSREKER I B, R RHREN L e, AXE
PIb R AT R H A b, R A 3 2454 IR 4 AR A AL
Al 2 X SR T RAEAT T St T B A0 4A R Ik A5 0
WO ER RN R R % 25 . F BT8O T Bk EOt R
SRR TR i AR 8 A /0 R R R L Bl 58 A K b OB IR
BRI R B ER EA A T LR R G LAE
W BT LA

2 LEWITRE

RN FHETERTHHAERRE ., B
W AERIT Alice 1 Bob R THIERNEFHES,
FHESE %2 (0 BB84 BT HHASRIT
RHEBZEFHEDELZETINEFH kb = (ki skssky)
R R R Rk RANIAIER B, WK NIEH
)RR 8 o ko T by RN R NG INIESS B Ry SR YR
W by = (R1ES ooy kl) k= (BY kS, oo kYY),
ky = (kyokiyoee o k) s URRER ks v ks BIKE mon B H
ek KEI B’\J%ﬁ%,ﬁﬂﬁﬁ'—.a‘é%lﬂ = r,li = s,
rys BINEE., B BGETT R

D fBHRRER ke 20 L, B r D HoRe B R
ok, AN LA, BH s AR

2) SR8 koo ks Y5 00 A T HEH] R R AL
K+ #ERIE piog, BD

pi = airZﬁl JraiH 272 4 ees Jrail ,
@ =027 +b_ 272+ F0b,, (D

RHfa, G=1,2,,0) b, (k=1,2,,5 55K
kyoks 958 " H_HHI LR R W TE.. = 1,2,
...,lo
3 W\EAKXD HE 9, .0,

o, =22, g, =12, @)

4) B ELARER Ry G0 ADH A TS OB R A IR
RSB — BT S RIESEE | TRin kin)),i
= 1,2,...,10

5 KM @, .0, fFRAIEHEAMEIREAER =
R(®, ,8,),

6) W& 1 fros , B R BAF R = R(9,,,0,,)
TS | wkin, kin)), 2 p; + g HEHE, 153
| U(kin+ &, kin+0,)):% p; + q; HIBEE, 5
2| DD+, , & D Dr+06, .

7) W Bob N AR BAT R B A AT R /EH
THREBIBMIRE, S p 1+ g KA MR A B
it R Al U 25 BT 45 B LU RREL

RBEIMRKB W HRES & T2k
BEREEREEE Alice, TN, MIAUER K, E 5 H
AL

Az

mq)

0¥

g <

Py®,+7,0,+m) %

B 1 IR 0/ i 8 A i

Fig. 1 Polarization encoding/decoding transform

MNE 1A LLEH, @, f1 0, 43 5 Fm WA X
PLERZRENGE, (0,,0,) FAKEFHEE—
SOMFRREBENRES. RAARFENZSITES, ©
EFAARFER (pisg) TR RS NI BN

S5 A, R A 3 A R Pk 45 i 8% (PCD-002-4X-
FC/PC-7-O) & Jofi 4 8 il &% 14 » 12 & 14 SR 38 _EwT LA
AR mRS TN S — TR RRS.
SR o [] B 80 5 30 285 i i 455 16 5 B W 1 i 1 7 AR Y
L AT 5 I A IR AT BT BB R &R . BT A
LB, HREE @, = n/2, 81 AT 6, LIl
WA, XEWRE b, fE R EE, FABETEH & N
FINEGE R . AR T SMIRE R S0 2, 5
A O ¥ 2 E, BPAT S8 i T R . E BB O T
AFHTET RS R

| ) =1 ) @ ae) ,,



926 H 5|

i b 34 %

|¢n>=|a>l®|aeig‘m>//, (3)
HTE! g0 Ml g0 HEFRRE MR EL
%

F=P, (0) = |[{gu | g |* =
| ) (ae® @ | (a| )| @ ae™) ) |* =

exp(— |aef — qe |?) =
exp{— (n)[1—cos(b,, —0,)]} =
6, —0,)°
exp[_ 2(1/(n)) } “

Xy =2[a|* HEHAFH AL EFS] ¢
H5|l¢g) ZRIMNREE, BHTE] ) SHFTS
| ) BIERIRREE, IR 6, HBME L 6 = 1/{(n)
HIT B = AR . FE o T B AR Y I Bk AE T
SN
n_ M M

NG—G/M—7—T[ o ()
A M= 2", B HRAYIN, SHFENZ L
PRI, EEERE T 5T H Eve FTREIRIGRY
£ B8 I(Alice,Eve) oc f(N,) = f(M,<{n)),Ht
FESLIH , AT M () B 4% BB R

3 SEHE

A ERNETSETIMMERG A 2
B » 222 A0 45 Bk v O & 5 B A U 9 AR B
i i i VR ASE L L Ik e 8 e B WA e A [ A 4 A B B
A, Kb BObE TR P LEK
1550 nm, ELZHE IR K1, 5 mW R4 Rk S
& (DFB) ¥t #% (k38 PT3553-13-5-5FC), {4 #i fk
/SRR L B, W AR PR SE I TR B Rk o T
PEREMES: TR, He, i d Rk B ik
POt A 5 B BE AL A BK (5 5 &k AR B 43 FUE 5 R
47 N 3 Pian . P=AE R BK o FE BE S 300 ns, Y6k o
TR K850 uW, EHE MRN8 kHz, &> bk i (1

%E%Z%waLﬁﬁ?%ﬁﬁE=m=%=

6. 62559 X 107%* X 3 X 10®
1.55 X 107°

Bk b e B O T B2 D 20X 107, K I Bk b R 47 dB,

PRAE &R Bk b e B9 5P 39 56 %08 40000, 75 R ATHY

BATE N 12 frm, AR 57 0T 3 B B3R AR A9 ok

{5 BB T107 bi e,

=1.282X107"" J, , 1

" dynamic polarization

dynamic -,
polarization single mode
attenuator  controllerl : fiber
DFB OO0 O
laser Y m
4 polarization | (&)
device
pulse digital to
Ligenerating analog 1
circuit

4

S syn-
. {chronous
signal

‘polarization beam t

ccontroller2  SpHtter oy 0 gioder
F -

- [digital to photodiode2

. Lanalog 2 decision

circuit

Bob

B2 ETHREEWATEBAMTHRETHHINERS

Fig. 2 Experimental setup of an integrable optic-fiber coherent state quantum identification system
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