54 9 2005 9
1000-3290/2005/54 09 /4169-07

ACTA PHYSICA SINICA

Vol.54 No.9 September 2005
(©2005 Chin. Phys. Soc.

2005
250MHz
PACC 4265T 4260B
1.
1—6
4
LD
6—9
Paul
6

TE-mail gqxia@ swnu. edu. cn

400715

4 2005 1 31

GHz

100GHz.

3 BS3
B34
BS6

RL
1550.8nm
TL1 TL2

TL1 TL2

*
T
1 6
1 TL1 1550nm
2 TL2 1550.8nm
10
RL RL
DEC
DEC 1550nm
CSK
RLL. DEC
S, S,.



4170 54
........................................................... T 12 D
S ~

1_ AN/ MI R
L1 BS1 E [6)) N
S Annn @01 % Ny G=g N-N, /1
2
- ] M, 5 +E/E° g E. a
\BS2 A
TL2 < z 7 7.
BS3 Tp ko
M3
RSN A ky RL  DEC B
RL My w J
BS4
@OI o ¢ )
'
BS5] : g TL1 T2
DEC (;l)——» RL TLL  TI2
BS6 o1 :
........................................................... ! DEC
ky 1j=12 TL; RL,;
1 TL1 1 TL2
2 RL DEC BS1—BS6
BTl 2
de\E, ¢ | 2\ 0 Gy "INE, ¢
1 kn k12
Tol\ky ok
TL1  TL2 RL L\ fiy »
DEC . (El - TmJCOS 0[{1 4 )
X

Lang-Kobayashi E, t — tcos Og 1
dEq 0t D/zﬁNm Lot O
T=3 GTIZD_}/P Ey oot E

ﬂ/ 28Ny t Lt U
+ T_l_ZDET] R t—Tll D i(@m ! ):i (GHI)_}/P _i(k” k]z)
g de\ @y, + 21\ Gy, Ti\ky  ky
x cos 0 t
e OF ¢ = Ty sin Oy O
RI
+/28N: ot Cn vt X% Ey B
E, t — 7,
do, , 0t 2 “—sin Oy ¢ g
l(jl :% GleD_yP H Ep ot H
Np ¢ N 2
ky b ETIZRt_TI D i( " ):]—)/c( H )
-2 ! de\ Ny, ¢ Ny t
Ty ET1 , 0t
(GH, 0)(Eﬁ,t2)
xsin O o t _
0 Gpl\lE, ¢ |?
dNy 1
ds =JT1 D_nyleD t O & = Aw yrt + 0,7y
+ Pyt — Dy, t - Ty - 2
_GTIZD‘ETIQDt 2 RI 12 i
Erirot Pripp t Npp t
6"‘12 t =W, Ty, + @le t “ "
R1 R2
= O, - Ty, TLI T2
Op t = wp— wyp t + wrTp Aw g RL  TL1 TL2 Aw g =

+ Dyt - Dyt =T,

Awg = Aw, Aw p =Awy - Aw, T4



Cri ro
1 klz)
a kyn
(kll klz) (kinj kcru)
kZl k22 kcm kinj
kinj k(zm
2
TL1 2
dE, ¢ 1
* =5 Gr — Vp En 8
+Tfi:jE1 t - 7y cos Oy t
k(.'ru
+—F, t - 7y cos Oy t
TL
+ 72BNyt Cpy 8
d®y, ¢
T g G-
ki Ey t -1y
~ o By sin Oy ¢
cro E2 t - Tinj .
~ e En i sin Oy, 1
dNy ¢
- Gy =7y ‘Em t|?
O t = Aw gt + @27y,
+ Dyt — Dyt — Ty
112
DEC
DEC
RL
RL
RL DEC TL1
RL 3
<5%
RL

RL

Opp t = Pp + Awp, t +0Dy ¢ E, = E|
doEyg t 1 —
(;lt :?gNRl_NO - Y Oy t
.k S
- El[sin D+ 5 sin Dy,
L kinj
+ Awp t ] 0Dy
+ ki"jcos Dy SE, t - 7,
T[A R1 1 inj
1 R
+ ?gEm é\Nm t
d8®Rl l kinj fl . cro . T x
T = HE sin @y + oy sin Py,
+ Awpt [SEy ¢ +%g8NRl t
km f cro s
_ TLJ E=[:1 cos Dp  + kmjcos D
+ Awpt [0Dy ¢
b 1 . —

_ T—L-'E:Rlsm Dy OFE, 1 — 1y
dONyg, ¢t -
# =— Y.O0Ny t -2gEy Ny

~ Ny 8Ey t — glEy*8Ny ¢ .

4
TL1 RL
10GHz ™
0OGHz. 1 2 0.8nm 100GHz
Dy,
100GHz 0—10GHz
Dy, 8
4
BE 2 2
1@ qs + 44

|
|

¢, = B’ + B, cos(wg) - Bzwsin(
0

Ele

q> = Bzwcos(wﬂ) + B,o’ + B, sin(

0

Ele

2
¢ =w + Ayw



4172 54
q4:A3w2+A1 v_i
ERI
A =9 T QI -Q27 +A a2, -0, w0y = Tl g
Ay =D\ -Q 97 +Q 9, -T, -A "
A, :Q(,Z—Fh+F(, n
— _
B, = 7, 771_‘(-,
B, - - LN a.r. 4.1.
T
B, = Q. - 1—3
. g=3.2x
. . 3 -1 _ _ 8 _ 3
A =g Egl® Ny - N, 10°s™ a=3.0 Ny =1.25x10° E, =2.0352 x 10
r 1 TN Yp=2.38x10"s"" ¥, =6.21x10°"" 7, =8.5ps t
b= & Fm T T 7y =4ns 7,;,=4ns 7, =4ns B=5x 105" fi = w,/2n
I, =glEyl®+7. =1.9355 x 100GHz f, = w,/2n = 1.9345 x 10°GHz
Q. = Fiicos T by = k= ky=0.187 J/J,=1.059 J,
T
- i Jo=1.99%x10°s""  Af , =
ko
0, = [fsin Dy, ] Aw /27 =0GHz. Afy = Aw /27 =0GHz Afy
L
= Aw g/2n1=100GHz RL DEC TLI
L 0.4 ; (a) |
ST
" o olMM ﬂu&/vﬁwﬂﬁw . 4 »W\W“
0.00.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.
g 04 o - ‘
0.2 ! 1 | ¥
" ool M )‘ V{ MJM‘\“MW/J«MV’MﬂW ”‘M\/
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.
o 0.4 ‘ | ‘ -
scuo.zﬁ;-‘ ? b | W%TM
h 0.0 LAV /M M bm‘UM/MWM ‘\“‘M/‘ M
0.00.5 1.0 1.5 2.0 2.5 3.0 3.5 40 4.5 5.0
BHIE] /107%
L0 . L0
0.8 ©) A 0.8 @
0.6 0.6} |
0.4} 0.4
< 0.2 < 0.2
& 00 M- L,E 0.0 P\M — ———
g 0.2 = 0.2
0.4 0.4
-0.6 -0.6
0.8 -0.8
-1.0 -1.0

T /10785

2 a TLI RL DEC

0.00.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

b TLIL

0.0 0.5 1.0 1.6 2.0 2.5 3.0 3.5 4.0 4.5 5.0
i1l /1075

¢ TL1 RL d TL1  DEC



4173

9
2 TL1 RL DEC TL1 =ky=k 3 a b k
TL1 RL DEC Afw
. 10—20ns kE Af
RL DEC TL1 E Afu
15 ) . kinj AJ(‘Rl
4.2. RL
DEC
5 T k. Af
w inj le kinj Aﬁ{[
Aflﬂ . A‘fHI = Af‘l) = OGHZ Aflﬁ = A.le + RL DEC
100GHz J/J,=1.059 k, =0.1x kh,j k, = kinj
10 - - k=0. 107 A
8| Afr=0GHz ‘\‘ ——k;O: 147 £=0. 187 "‘,' ‘\_\ ""'2§R1i2~ gggi
v’ K eenss f= SN === AJr=0.
i O it ‘ ~ - -Afw=1. 0GHz
: NS
= ) e -’ .'"0.. ‘N
& € L, —_S
b4 B4 e
®) Tl
10 1 2 3 4 5 6 7 8 9 10
% /GHz % /GHz
3 ak RL b Afri RL
c c 1
4.3.
4 C kcr /kinj
2 k (:ro/ k inj
kool kyy  0—0.3
C C 0.99
c._ Bt - EC Et - B bl ki g
«/ E, i 2 E, 2 2 E, t 2 E, 2 2
9
/
1. 000
0. 995 4.4.
0. 990
E 0. 985
£ om0 0 250MHz
0.975 0.6% J1 ]y =1.059 k, =
0.970 . ky = ky=0.187 Afy = Afy = 0GHz Afy, = 100GHz S
0. 965 :leozs—l 6
0 96OO.O O.‘l 0.2 0..3 0..4 0.5 0..6 O.‘7 0..8 0.9 1. 0= k“m/ki“j =0.1. RL DEC TL1
Kero/King . 5a b TL1 TL2 DEC
TL1 DEC

4 b cro! i TIL2 DEC



4174 54
6 a TL1 RL 6 b
DEC RL  DEC
0.4 0.4
5 0.3
H
& &
3] Q
& a
@ z 0.2
¥ T
= =
- 0.1
(@
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.0 0.2 0.3 0.4
H— 4L TL 15 3L TL2%
5 a DEC TLI b DEC
30 4
a0 @ A L1 3
0 . ! !
300.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 2
£ 2 1
g 10 RL .
s 0 e 0
El 0.00.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 g ;
@ 30 ;
M 20 =1
] 10 DEC gyyyn [
0 -2
0.00.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
20 5 — ey
10 ‘ ‘ WANMES
0 i idlish i 2l -4
0.00.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
B /GHz TIPS TNE
6 a TL1 RL DEC b
5 . nj kcru/
kinj
Paul

250MHz



9 4175

1 Fang J Q 1996 Prog. Phys. 16 137 in Chinese 1996 9 Shahverdiev E M Sivaprakasam S and Shore K A 2003 Opt.
16 137 Commun . 216 179
2 Gu C M and Shen K 1998 Acta Phys. Sin. 47 732 in Chinese 10 Agrawal G P and Dutta N K 1993 Semiconductor Lasers New York
1998 47 732 Van Nostrand Reinhold p306
3 Yan SL Chi ZY Chen W ] et al 2004 Acta Phys. Sin. 53 1704 11 Tang S Chen H F Huang S K et al 2002 [EEE Trans. Circuits
in Chinese 2004 53 Syst. 149 163
1704 12 Sivaprakasam S and Shore K A 2000 /EEE Quantum Electron . 36 35
4 Junji O 2002 [EEE Quantum Electron . 38 1141 13 Atsushi U Liu Y and Peter D 2003 IEEE Quantum Electron. 39
5 Paul J Sivaprakasam S Spencer P S et al 2002 Electron . Lett . 38 963
28 14 Sivaprakasam S Spencer P 'S Rees P et al 2002 [EEE Quantum
6 Paul J Sivaprakasam S and Shore K A 2004 J. Opt. Soc. Am. B Electron . 38 1155
21514 15  Sivaprakasam S Shore K A 2001 Opt. Leit. 26 253
7 Tsimring L S and Sushchik M M 1996 Phys. Lett. A 213 155 16 Paul J Sivaprakasam S Spencer P S et al 2003 J. Opt. Soc. Am.
Liu Y and Peter D 2000 Phys. Rev. E 61 2176 B 20 497
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optical chaotic communication system*

Wu Jia-Gui  Wu Zheng-Mao  Lin Xiao-Dong Zhang Yi  Zhong Dong-Zhou Xia Guang-Qiong’
School of Physics  Southwest Normal University ~Chongging 400715  China
Received 4 January 2005 revised manuscript received 31 January 2005

Abstract
A theoretical model characterizing a recent experiment of dual-channel optical chaotic communication has been presented
and is proved to be reasonable by comparing the numerical simulation with the experimental results. After deducing the
transmission function of semiconductor laser by small-signal analysis how to reasonably select the system parameters in order to
realize the effective transmission of signal has been specified. Moreover the cross talk between two channels has been analyzed
quantitatively. For a 250MHz modulation message the numerical simulation shows that it can be hidden efficiently during the

transmission in the system and decoded easily.
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