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Abstract

Analysis of the Characteristics of Amplified Spontaneous Emission in TOAD
WEN Liang-sheng, WU Jian, LIN Jin-tong

(Optical Communication Center , Beijing University of Posts and Telecommunications, Beijing 100876, China)

A model for the treatment of amplified spontaneous emission ( ASE) noise in semiconductor optical

when it is in the turn-on state.

amplifiers (SOA) in the case of ultra-short pulse injected into SOA by taking not only interband effects but also
(TOAD) is also discussed. Numerical results show that the edge of switching window of a TOAD device becomes
Key words

intraband effects, such as carrier heating, spectral hole burning, two-photon absorption and ultrafast nonlinear
refraction is proposed. The influence of ASE on the performance of terahertz optical asymmetric demultiplexers

sharper and the over-shoot peak in the tailing edge of switching window becomes more obvious when the ASE noise
=]

is considered. Results also show that the signal noise ratio (SNR) of output signal of TOAD is larger than 25 dB

communication technique; amplified spontaneous emission ( ASE); terahertz optical asymmetric

demultiplexers (TOAD); semiconductor optical amplifiers (SOA); switching window; signal noise ratio (SNR)
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Table 1 Parameters and their values for numerical calculation

Frequency of control pulse

Peak power of control pulse

Peak power of signal pulse

Period of control pulse

Small signal gain for control pulse
Width of the active region of SOA
Depth of the active region of SOA
Length of the active region of SOA
Area of active region of SOA

Carrier lifetime

Traditional confinement factor
Confinement factor for TPA
Confinement factor for UNR
Coefficient for TPA

Differential gain for control pulse
Nonlinear refractive index coefficient
Internal linear lost of SOA

Nonlinear gain compression factor
Nonlinear gain compression for TPA
Nonlinear gain compression for CH
Nonlinear gain compression for SHB
Traditional linewidth enhancement factor
Temperature linewidth enhancement factor
Linewidth enhancement factor for SHB
Time for carrier-carrier scattering
Time for carrier-photon scattering
Transparent carrier density

Band width of SOA

Wo-cir 1.216X10" Hz
P 0.5 W

Py 0.001 W
Period 4X107° s
G 3.24X10* m™!
w 1.5X10° m

d 0.3X107°m

L 2X107* m

o o= wd

7, 2X107° s

r 0.3

I, 0.5

r, 0.28

B 37X107" m/W
o 3X107% m?

s —3.5X107" m*/W
Qint 2000 m™!

e 0.2 W™

€ 200 m'W?

er 0.13 W!

€SHB 0.07 W!

an 5.0

ar 3.0

asHB 0.1

7 5X107" s

™ 7X107"% s

No 1X10% m™*

B, 5xX10" Hz
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