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ABSTRACT: Raman amplification mechanism in optical fibers is of great importance. In multiple wavelength 

telecom system, Raman amplification offers the ability to achieve gain flatness without inserting any wavelength-

dependent lossy elements. The setup consist of 4 channel DWDM with varying wavelengths of optical fiber from 

1530 nm to 1560 nm and by changing the noise for each amplifier to achieve the quality factor and noise figure of 

both the amplifiers. In this article, we used the frequency spacing of 2 GHz of the DWDM system and at different 

lengths i.e. for Raman is 22 m at 50 Km distance. In this method, for Raman amplifier, we get the maximum Quality 

Factor at 1545 nm of wavelength. 
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1.  INTRODUCTION 

The progress of the optical fiber communication has been advanced rapidly for the past two decades. With the 

advent of the laser and thus the availability of a coherent optical source which is a new era for the optical 

communication was created [1, 2]. Initially the extremely large losses made them appear impractical (more than 

1000 dB/Km observed in the optical fibers). RFAs (Raman Fiber Amplifiers) have been known for providing a 

simple single platform for long-haul DWDM systems [3-5]. Raman amplification mechanism in optical fibers is of 

great importance. In multiple wavelength telecom system, Raman amplification offers the ability to achieve gain 

flatness without inserting any wavelength-dependent lossy elements. RFA comprises several advantages which have 

attracted much attention during the recent years [6]. The key merits of Raman amplifiers along with flexibility of 

gain of amplifiers are: (i) Gain is non-resonant i.e. gain is available over the entire transparency region of the fiber 

(ii) Gain spectrum can be tailored by adjusting the pump wavelengths (iii) The medium for propagation and 

amplification are the same (iv) Gain is independent of relative direction of a pump and a signal (v) Broad gain-

bandwidth. Hybrid Amplifier (HA) combines several amplifiers with different gain bandwidths to extend the gain 

bandwidth product of the optical amplifiers [7, 8]. The amplifier is designed in order to minimize the impairments 

due to fiber nonlinearities and to enhance the gain bandwidth and/or gain flatness of DWDM system because it can 

provide broad gain bands in any required wavelength region by properly setting the pump wavelengths which is 

inaccessible for active ions doped fiber amplifiers [9-12]. Doped fiber amplifiers (DFAs) are optical amplifiers that 

uses a doped optical fiber as a gain medium to amplify an optical signal and they are related to fiber lasers [7]. The 

signal to be amplified and a pump laser are multiplexed into the doped fiber, and the signal is amplified through 

interaction with the doping ions [8]. The most common example is the EDFA where the core of a silica fiber is 

doped with trivalent Erbium ions and can be efficiently pumped with a laser at a wavelength of 980 nm or 1480 nm 

and exhibits gain in the 1550 nm regions. 
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Fig. 1.1 Basic Gain Optimization Using DWDM System [13] 

B. Neto et. al [14] used Hybrid Genetic Algorithm for gain optimization of a system covering entire C-band by 

optimizing pump powers. Farzin Emami et. al [15] employed Fuzzy Adaptive Modified Particle Swarm 

Optimization (FAMPSO) to obtain pump powers and pump wavelengths with minimum gain ripple for S-band. 

Junhe Zhou et. al [16] presented a Novel robust, compact and flexible neural network model for a Fiber Raman 

Amplifier to obtain optimal pump power and wavelength configuration to attain desired gain spectrum. Pencheng 

Xiao et. al [17] proposed a new optimal algorithm scheme based on neural networks model for multi-pump sources 

of distributed RFA. Simranjit singh et. al [18] investigated a novel flat-gain optical amplifier is proposed using a 

hybrid configuration with an Er-Yb co-doped waveguide amplifier (EYDWA) and a semiconductor optical amplifier 

(SOA) for 100 × 10-Gb/s dense wavelength division multiplexed system at 0.2 nm interval. 

2. SIMULATION SETUP  

We use the amplifiers in optical fiber communications and comparing the wavelengths, noise and the quality factor 

of the Raman amplifier.  The setup consist of 4 channel DWDM with varying wavelengths of optical fiber from 

1530 nm to 1560 nm and by changing the noise for each amplifier to achieve the quality factor and noise figure of 

both the amplifiers. In this article we used the frequency spacing of 2GHz of the WDM system and at different 

lengths i.e. for Raman is 22 m at 50 Km distance. The simulation setup for Raman Amplifier has been shown in 

figure 2.1. 

Fig. 2.1 Simulation Setup for Raman Amplifier 



ISSN No.: 2454- 2024 (online) 

International Journal of Technical Research & Science 

www.ijtrs.com 

www.ijtrs.org 
 

 

Fig. 2.3 Simulation Setup with WDM analyzer 

3. RESULTS AND DISCUSSION 

Wavelength versus Quality Factor for Raman Amplifier has been shown in figure 3.1. In this method for Raman 

amplifier we get the maximum Quality Factor at 1545 nm of wavelength by changing the spacing of WDM 

transmitter at 2GHz and by changing the length of the amplifier which is 22 Km. 

                             

Fig. 3.1 Wavelength versus Quality Factor for Raman Amplifier 

The different instances of the noise have been changed to calculate the outputs at different form 

of noise periods for the Raman amplifier. Wavelength versus Noise for Raman Amplifier has 

been shown in figure 3.2. 
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Fig. 3.2 Wavelength versus Noise for Raman Amplifier 

The figure 5 describes that if we changes the parameters of noise or varies the noise from 0.0025 dB to 0.0013 dB it 

gives us the gain flatness for the Raman amplifier at different instances. By Varying the wavelength of an optical 

amplifier and changing the noise of Raman amplifier at different instances provides us the gain flatness without 

using any gain clamping techniques. The various parameters of Raman Amplifier have been given in table 3.1.   

Table 3.1 Schematic Parameters for Raman Amplifier 

 

 

 

. 

                          

Table 3.2 shows the quality factor and noise values for Raman Amplifier at different wavelengths. 

Table 3.2 Quality Factor and Noise values for Raman Amplifier 

S. No Wavelength of Optical fiber       

(nm) 

Quality Factor Noise (dB) 

       1.     1530           3.40947     0.0025 

       2.     1535           3.48198     0.0023 

       3.     1540           3.82859     0.0021 

          Length of Amplifier          22 m 

          Frequency Spacing         2 GHz 

          Wavelength of Optical Fiber         1530 nm-1560 nm 

           Noise         0.0025 dB -0.0013 dB 
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       4.     1545           3.88435     0.0019 

       5.     1550           3.63877     0.0017 

       6.     1555           3.67896     0.0015 

       7.     1560           3.71757     0.0013 

 

CONCLUSION 

In this manuscript, we concluded that when we operated for the different amplifiers by reducing the noise of a 

Raman amplifier and with increasing wavelength and it provides us the minimum gain. The setup consist of 4 

channel DWDM with varying wavelengths of optical fiber from 1530 nm to 1560 nm and by changing the noise for 

each amplifier to achieve the quality factor and noise figure of both the amplifiers. In this article we used the 

frequency spacing of 2GHz of the WDM system and at different lengths i.e. for Raman is 22 m. In this method, for 

Raman amplifier, we get the maximum Quality Factor at 1545 nm of wavelength. 
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