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Abstract- In optical networks by means of hybrid optical amplifier WDM system is emerging rapidly. By the use of hybrid optical amplifier, the
output of WDM system is increased. In this research article through several optical in different channels, it has been concluded that they are
suitable for better performance with lesser number of channels. Their benefits can be recognized after the output of all established networks.

Several combinations of hybrid optical amplifiers were used to find the advantage as well as limitations of existing amplifier
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l. INTRODUCTION

WDM is considered for a single fiber to increase its
transmission capacity. WDM is an emerging technology that
joins several independent information carrying wavelengths
and for the single fiber. In WDM, every optical channel has a
wavelength range with its own wavelength. The spacing of
typical optical channel may be 1nm wide or less. Optical
amplifier is the key component of WDM system. In order to
allow various channels in similar optical bandwidth, it is
considered to set a very narrow grid of optical carriers in
WDM system. By this, optical amplifier has demand with high
gain, flat gain and very broad profile to identical amplification
factors of each channel in the system. High capacity & long
hold transmissions involved by WDM system. As WDM
system shown in recent experimental advances, thus hybrid
amplifiers are efficient and promising technology for future
multi terabit systems of WDM systems of WDM . There is a
well established methodology of using amplifiers for
utilization of fiber bandwidth available that is through several
combinations of various amplifiers in separate wavelength
ranges. Hybrid amplifier is the term in with the configuration
of amplifiers is connected either in parallel or in series.[1]
Regarding parallel configuration, the signals of WDM firstly
demultiplexed with the help of a coupler into various
wavelength band groups then with the help of amplifier they
are amplified and gain wavelength bans and with the help of
coupler they are multiplexed again. An EDFA with
combination of fiber Raman amplifier for amplification to
achieve a higher gain with lower noise .[3-6] closed form
analysis of hybrid FRA/EDFA is obtain from Optimal
configuration. By comparing system of different
configurations, there is nonlinearities impact of fiber has been
introduced[7-11]. In this paper, authors proposed comparison
of two channels i.e. 16 and 64 with additional comparison of
EDFA-FRA, FRA-FRA, FRA-EDFA, EDFA-EDFA to
examine quality factor, threshold, max BER and other related
parameters.

The transmission of sixteen wavelengths in WDM ranging
from 1471 nm to 1611 nm system is shown in Figuresl, 2
and3. The transmitter subsystem comprises of input signals
and a multiplexer. Then, in the optical transmission link,
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several fiber spools are placed before the receiver subsystem
which consists of a demultiplexer.

Figure. 1a

Figure. 1b

Figure 1(a-b). Comparison of transmission between EDFA-
EDFA of sixteen and sixty four channels with wavelengths
ranging from 1471 nm to 1611 nm. la. When EDFA-EDFA
are connected in sixteen channel WDM system. 1b. When
EDFA —EDFA are connected in sixty four channel WDM
system.
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Figure. 2b

Figure 2(a-b). Comparison of transmission between EDFA-
FRA of sixteen and sixty four channels with wavelengths
ranging from 1471 nm to 1611 nm. 2a. When EDFA -FRA
are connected in sixteen channel WDM system. 2b. When
EDFA —FRA are connected in sixty four channel WDM

system.
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Figure. 3a

Figure. 3b

Figure 3(a-b). Comparison of transmission between FRA-
FRA of sixteen and sixty four channels with wavelengths
ranging from 1471 nm to 1611 nm. 3a. When FRA-FRA are
connected in sixteen channel WDM system. 3b. When FRA-
FRA are connected in sixty four channel WDM system.
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Figure. 4a
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Figure. 4b

Figure 4(a-b). Comparison of transmission between FRA-
EDFA of sixteen and sixty four channels with wavelengths
ranging from 1471 nm to 1611 nm. 4a. When FRA-EDFA are
connected in sixteen channel WDM system. 4b. When FRA —
EDFA are connected in sixty four channel WDM system.
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i hofe —= g == e Figure 6(a-d). MINIMUM BER analysis between 16 and
| st - 64 channels WDM system. 6a. when EDFA-FRA are
=3 =5 connected. 6b. when EDFA-EDFA are connected. 6c.
[ == fi— when FRA-EDFA are connected. 6d. when FRA-FRA are
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Figure 7(a-d). THRESHOLD analysis between 16 and
64 channels WDM system. 7a. when EDFA-FRA are
connected. 7b. when EDFA-EDFA are connected. 7c.
when FRA-EDFA are connected. 7d. when FRA-FRA are

connected.
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Figure. 8d

Figure 8(a-d). HEIGHT analysis between 16 and 64
channels WDM system. 8a. when EDFA-FRA are
connected. 8b. when EDFA-EDFA are connected. 8c.
when FRA-EDFA are connected. 8d. when FRA-FRA are
connected.

Figure. 9b
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Figure. 9d

Figure 9(a-d). BER PATTERN analysis between 16 and 64
channels WDM system. 9a. when EDFA-FRA are connected.
9b. when EDFA-EDFA are connected. 9¢c. when FRA-EDFA
are connected. 9d. when FRA-FRA are connected.

1. RESULTS AND ANALYSIS-
Table for 1)16 channels.

Combination of | FRA- EDFA- EDFA- FRA-FRA
amplifiers EDFA EDFA FRA
MAX Q | 3.2389 3.2152 3.23991 2.93836
FACTOR
MIN BER 0.00059 | 0.00064 0.0005822 | 0.0016256
1752 6
THRESHOLD 0.03151 | 0.0203097 0.0001997 | 0.0652333
98 98
HEIGHT 0.00180 | 0.00104403 1.10948 -
0274 0.00105991
DECISION 0.48828 | 0.5039 0.5 0.523438
INSTRUMENT | 1
Table. 2)64 channels
Combination | FRA- EDFA | EDFA- EDFA- FRA-FRA
of amplifiers EDFA FRA
MAX Q | 2.02205 1.96686 2.02528 2.01891
FACTOR
MIN BER 0.0206553 0.0218049 0.020504 | 0.0208165
9
THRESHOLD | 0.000676747 6.18151e- 0.000677 | 0.00028470
005 2889 6
HEIGHT -0.000223926 | -2.13262e- - -9.46351e-
005 0.000223 | 005
477
DEC. INS 0.501953 0.507813 0.503906 | 0.503906
186
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1. CONCLUSION

On the basis of analysis it has been observed that, different
hybrid amplifier with combination of EDFA-FRA has better
result in all the channels. Although in comparision of all
channels , 16 channels has fantastic performance related to
quality factor, minimum BER, height, threshold and BER
pattern. Additionally, through all combinations of 16 channel
and 64 channels WDM system, it is proposed that EDFA-FRA
combination has the better performance.
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