58 10

2009 10

1000-3290/2009/58 10 /7241-05

Vol.58 No.10 October 2009

ACTA PHYSICA SINICA

(©2009 Chin. Phys. Soc.

2009 1

40 GHz

PACC 7820 4260H 4265K 4280S

1.
radio-over-fiber
.1995  Novak '
1997 Yao *°
.1998  Pham *
DFB
.1999  Wang
DFB
Hui ¢ DFB
. Simpson
* 60577019 60777041
T .E-mail wangyc@tyut. edu. cn

13 2009

DFB
. 1999

3 89
Liu

%
030024
24
6.1—12.9 GHz
2004  Lin °
.2008 0 DFB
Y
1
EDFA
PC
Agilent E4407B
Agilent 86140B .
30.0 mA 1.51,
1553.950
nm. 30.0 mA 1.5],



7242 58
8.1 GHz 3 dB
20 MHz 2 a 2d
0.015 nm
0.065 nm
8.1 GHz
1 MLD SLD Ol
EDFA VOA
0oC PD SA OSA
2 b
e 1.8 dBm 12.1 GHz
1554.000 nm -0.96 1.8 dBm
dBm. 0.05 nm
6.1 GHz. 1553.887 nm
14.81 GHz 16.2 GHz
2c f .
6.1 GHz
1
EDFA 6.1—12.9 GHz
-5.5 dBm 3
0.03
0.02
0.01
0.00 - ; : -
0.03 I ---- A#DLE ()
| - Tor Rk .
g 2 o 02 L ——EARHEEE [\
= =
ﬁ +}_§ 0.01
0.00
0.03
0.02
0.01
1 1L L I I 1 I 0' 00 ' 1 1 1 1 1
6 8 10 12 14 16 18 20 1553. 7 1553. 8 1553.9 1554. 0 1554. 1 1554. 2

Mz /GHz

2 a—c¢ 8.1 12.1 16.2 GHz

WA /nm

d— f



4 g

40.00 GHz

10 7243
1
13+
/
12 F
elC 1.6x 1071
11F d
N Jm® . -16
£ ol V 1.5x 10
~ /s 2.8x107°
= ol Tpls 1.21x10° "2
L r 0.24
6 b Ny/m™3 1.146 x 103
T4 1z S0 8 % 4 2 0 No/m™? 0.5816 x 10
J6H% /dBm e/m’ 3x10°%
3 0.05 nm a 38
g/m* 57! 2x 10712
1x10°°
R 0.5
3. A/nm 1550
20.00
GHz 0.2
20.96 GHz 4 a
dN ¢ It N 4 e 0.96 GHz
ds eV T,
St
g Nt - Ny, —2—
LS 0.6 0.9
dsdtl BN L pe N 4.51  7.86 GHz 41 g
S ¢ S ¢ '
N Ty eSS T T 1 24.51 27.86 GHz 4 b c
P
. 0.8
+ 2%«/5 t -7, S, t cos& t 40 GHz 42 .27
41 1 [TgNi =N, L] GHz. 4d h
di ~—2¢ 1 +eS ¢ T,
b | Sat .
- S, . sin€é t
€t =t —b -7, + w—w
NS ¢

40.00—44.00 GHz



7244

58

[ )

% /dBm

I / GHz

50 | @)

=100 |

5]
m
o
~
=
-50
-100
-100
=50
-150
-100
1 1 1 1 L
0 20 40 60 80 100 -40 -20 0 20 40
M /GHz $i# /GHz
4 a— d 20.96 24.51 27.86  42.27 GHz e — h
44 +
sl 8.1 12.1 16.2 GHz 20
L MHz
42
41 +
10k 0.05 nm
1 L 1 L 1 L I L I 6 . 1_12 . 9 GHZ
0.0 0.5 1.0 1.5 2.0
EAFEIR AL/ arb, units
40 GHz
Novak D Ahmed Z B Waterhouse R 1995 IEEE Trans. Microwave 6 Hui R Zhu B Demarest K Allen C Hong J 1999 [EEE Photon .
Theory Tech . 43 2257 Technol . Lett. 11 518
Yao X S Maleki L 1997 Opt. Commun . 22 1867 7 Simpson T B Doft F 1999 [EEE Photon . Technol . Lett. 11 1999
Yao X S Davis L. Maleki L. 2000 J. Lightwave Technol . 18 73 8 Chan S C Liu J M 2004 J. Sel. Topics Quantum Electron. 10
Pham G Duan G H 1998 [EEE ]J. Quanium Electron . 34 1000 1025
Wang X H Mao WM Mohammed A Pappert S HongJ Li GF 9 Chan S C Liu J M 2006 IEEE J. Quantum Electron. 42 699
Technol . Lett . 11 1292 10 XieHY JinDM HeL]J Zhang W Wang L. Zhang W R

1999 Photon .



10 7245

Wang W 2008 Acta Phys . Sin. 57 4558 in Chinese Semiclass . Opt. 9 765
2008 12 Hwang S K Liu J M White ] K 2004 [EEE . Sel. Topics
57 4558 Quantum Electron . 10 974

11 Simpson T B Liu ] M Huang K F Tai K 1997 Quantum

Tunable photonic microwave generation using optically
injected semiconductor laser”

Niu Sheng-Xiao Wang Yun-Cai’ He Hu-Cheng Zhang Ming-Jiang
Department of Physics  College of Science  Taiyuan University of Technology —Taiyuan 030024  China
Received 13 January 2009  revised manuscript received 24 February 2009

Abstract
Optically injected semiconductor laser is applied to photonic microwave generation. The microwave is generated by the beat
between the oscillation frequency of the slave laser and that of the external injection light. We find that the microwave frequency
can be tuned from 6.1 GHz to 12.9 GHz by varying the injection optical power in experiment. The tunable ability in our scheme
can also be achieved through adjustment of the frequency detuning. Numerical simulations indicate that the frequency of the

optically generated microwave can be higher than 40 GHz by using the optical injection semiconductor laser technique.
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