56 4 2007 4 Vol.56 No.4 April 2007

1000-3290/2007/56 04 /2250-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.
*

1 14 2 2 1

1 430074

2 637553

2006 5 30 2006 11 17

SOA . SOA
0.4 nm 10 GHz 10 ps
0.25 nm 0.05 nm
0.29 nm 0.25 nm

PACC 4265P 4255P 4265K

40 Gbit/s 10
1. 10 Gbit/s
11
SOA 2
SOA
8—11

1—3 4 12
SOA 100 ps

40 Gbit/s

2o SOA T-
XPM
SOA 10 GHz 10 ps

7

SOA
SOA
SOA 2.
SOA  T-XPM
SOA 1 a
160 Gbit/s * 10 GHz 10 ps
320 Gbit/s”’ P, P,
* 60577007 2006ABB017 NCET-
04-0715

T . E-mail  xlzhang@ mail . hust. edu. cn



2251

-0.2 -0.8nm

4
SOA AR
Pcon(t) Poul(t)
SOA MA WV
SR S
ERWL P, AMA
Ao = Ao & Dy (@ LA Ko B
AA(]PI
A + BB A c
’ N L PRBER DB A= A0 £ AN g
A2 Ay, T
" ak
Sl
' Wik
Ad g, 1b (b
1 SOA a
SOA \
B SOA
E., t =+P, t expiwit+ Pt 1
g D ¢ S
H = [ -21 2( ) ] 3
P. ¢  SOA O A X
Wy B() 3 dB
P,t =|F'"Hw FE,t I 2 1 2
F F~! 10 Gbit/s 10 ps
H w 2 2 a Ay, =0
= 0.04
S~
Y
B L
(@
0. 00 P— IR W
0 50 100 150 200
#H0. 4nm, 0. 2nm
0. 04 0.04
E E
N
x O
(d
0.00 . L 1 1 L L 0. 00 1 h L L " h .
| #950.12nm, £#0.6nm [ #950.4nm, ¥#0.8nm
E 015 E 0.003 |
N S~
¥ N
) L =) L
© ©
0.00 L o — 1 0. 000 N I N I N 1 .
0 50 100 150 200 0 50 100 150 200
IF IR / ps I/ ps
2 a
b c 0.04 0.6 nm d e



56

2252
nm SOA 2 c
96 ps
SOA SOA
10% 90% 3
2b Ay =0.04 nm
56 ps 2 C €
2 c AA gy =0.6 nm
3.
2 d Adyy =
~0.2 nm T-XPM SOA
67 ps 3
2 e Adyy = —0.8 nm 10GHz 10ps
0.4nm
T EDFA1 e SOA gEypse1 EDFA2
e > =
: 4
| 1
' nm
- =
3 SOA
1550 nm. Anritsu MP1763C
27 -1
10 Ghit/s
12.5 GHz 10
GHz 10 ps
EDFAL1 £
1556.5 nm SOA §
Anritsu MG9541A B
0 dBm. 3
-40 C
SOA Inphenix IPSAD1501 oF gl @
200 mA 18 dB 6 C
dBm. SOA A0 A
4a 1548 1552 1556
T-XPM ek /om
.SOA 1 3 dB 0.4
nm 1556.5 nm 1 a SOA b
4 b 1550 nm ¢ EDFA2 d 2



2253

4
25 dB. EDFA2 “11101010". 6
4 . Ay =0 nm
c 1 nm 1556.5 nm
80 ps
4 d 56 dB. Al = —0.25 nm
1 2 50 ps
1556.75 nm
AAdel =
5 -0.29 nm
10 GHz
0.08 nm Al =
A @ [ ﬁéﬁ)\%%g AAAAAAAAA 1110:1010E ----- ®]
% g
1549 15I50 I 1551 100 500 900
K /nm IR/ ps
5 a b
30
O .
-60
0 | ##0.25mm
-30
-60 [ o
£ 0 [ ##0.29nm g
£ ol £
-30 <
L <
r #
= -60 =
30T 2#o0.050m
900

If1El / ps

-0.29 +0.05 +0.25 nm b
-0.29 +0.05 +0.25 nm

0 -0.25

0 -0.25



2254 56
0.05 nm
3 dB
44 ps.  Ady =0.35nm
10 GHz
SOA T-XPM
9
SOA
SOA T-XPM 0.4 nm
0.25 nm
SOA
4.
SOA T-XPM
SOA
SOA
10 GHz 10 ps
0.25 nm 0.05 nm
SOA 0.29 nm 0.25
nm

1 Zhang X L Wang Y Sun ] Q et al 2004 Opt. Express 12 361
2 Wang Y Zhang X L Huang D X 2004 Chin. Phys. 13 92
3 Zhao C  Zhang X L 2006 Acta Phys. Sin. 55 4150 in Chinese

2006 55 4150
4 XuF Zhang X L Liu DM et al 2006 Acta Phys. Sin. 55 2165
in Chinese 2006 55
2165
5 Dong J J Zhang X L. Huang D X 2005 Acta Phys. Sin. 54 763
in Chinese 2005 54 763

6 Jiang Z Huang D X Zhang X L 2006 Acta Phys. Sin. 55 4714 in
Chinese 2006 55 4714

7 Nakamura S Tajima K 1997 Appl. Phys. Leit. 70 3498

8 Liu Y Tangdiongga E Li Z et al 2006 IEEE J. Lightwave
Technol . 24 230

9 Liu Y Tangdiongga E Li Z et al 2006 OFC PDP 28

10 Nielsen M L Lavigne B Dagens B 2003 Eleciron. Leit. 39 1334

11 LiZ LiuY Zhang S et al 2005 Electron. Leit. 41 1397

12 Leuthold ] Marom D M Cabot S et al 2004 IEEE ]. Lightwave
Technol . 22 186

13 DongJJ Zhang X L Jiang J et al 2005 Opt. Quantum Electron .
37 1011



4 2255

Investigation on inverted and non-inverted wavelength conversion
based on transient cross phase modulation of
semiconductor optical amplifier”

Dong Jian-Ji'  Zhang Xin-Liang' ©  Fu Song-Nian  P. Shum®  Huang De-Xiu'
1 Institute of Optoelectronics Science and Technology — Huazhong University of Science and Technology ~Wuhan 430074  China
2 Network Technology Research Centre Nanyang Technological University — Singapore 637553  Singapore
Received 30 May 2006 revised manuscript received 17 November 2006

Abstract
All-optical wavelength conversion based on transient cross phase modulation of semiconductor optical amplifier SOA is a
promising approach to achieve high-speed all-optical signal processing. We experimentally demonstrate inverted and non-inverted
wavelength conversion WC  based on single SOA and an optical bandpass filter with 0.4 nm bandwidth. When the central
wavelength of the following filter is blue shifted by 0.25 nm or red shifted by 0.05 nm with respect to the wavelength of probe
signal the WC is inverted. When the filter detuning is blue shifted 0.29 nm or red shifted 0.25 nm the WC is non-inverted.
The polarity evolution from inverted WC to non-inverted WC is also presented with numerical simulation. The obtained results are

in good agreement with the experiment.
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