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O ABSTRACT 0O

Hybrid Optical Amplifiers (HOA) are considered to be a promising and modern
technology of great importance in high speed applications, which require a wide band of
frequencies, and also in Wavelength Division Multiplexing (WDM) systems, since they
enhance system performance without using costly technologies.

This paper presents improving the performance of hybrid optical amplifier in terms of gain
values, flatness, band width and noise figure. The properties of the hybrid optical
amplifier, which is composed of two serially connected amplifiers: Raman Amplifier (RA)
and Erbium Doped Fiber Amplifier (EDFA), are compared and analyzed.

This research concentrates on the hybrid amplifier at both (C: 1530nm-1565nm) and (L:
1565nm-1625nm) bands for various cases of pumping. This amplifier is modeled using the
MATLAB program, based on the propagation equations which represent the change in
energy for distance and the rate equations that represent the change in the density of atoms
in energy levels depending on time, and deriving analytical solutions for a two or three-
level EDFA amplifier system in the absorption bands with wavelengths 980nm and
1480nm. The results are analyzed and optimal parameters are determined for both
amplifiers in terms of input signal power, pump power, length of used fiber, etc. in each one.

Keywords: Erbium doped fiber amplifier, Raman amplifier, Hybrid optical amplifier, Gain
flatness.
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HOA Gain for different EDFA length for Pp=120mW
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frl LS Wjlag) (Say Ll cilaliiind Bas ) dad) 138 B Juasil) a3

e 50dB o myy 3iad & Cum Aaall Gajes mull dus (e gilil) Juadl S el 3ia -
) Finie et o ol e (B Cpead ek Al s (A Uane dais U

e EDFA aaiad Jighl sae ik 4l casi cus RAMAN 5 EDFA (S Jsb il sl -
Gulll o8 Jla b Lad )l zoais ol sl EDFA Galll Joh 52l 4 Lamgs cmpl) Cisha s
ahasiu) xie sl Calll Jlsh 5ol zoall Jiy GSall Jdeg SMF aslidl) laall olal axsidl gl
el adimd) b o) adaaeS DCF il

oV Jeass EDFA all 5m Jsh dal (e 1.42dB zp) zs<is 250B cabiel myy e Jpanl) & -
cOlaly pdaal e gl Al o) (30 5.50B zsailly 12.5mM Jska Ja) (30 58dB s

Cal Jsb Jal e (50dB- 78dB) G aill 3l maaly ISy gl ol S Gl Als 3 -
o= (1.795dB- 4.9650B) o sl gy (Sinie phand (328a3 &35 (BM- 12.5M) o sl EDFA adias
g yaadl JIskaY) s3a Jal
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Ol adimdl Jal e oY1 o NF ded cul€y ccall) sk 305 ge guanall o) 50l Lilaa -
Calll Jha 80y ae gramadall o8 5aly) LhaY G Ladjiag lely sl EDFA adime alaiil as 435lie HOA
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