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Optimal OPC Position and Fiber Dispersion Coefficients
depending on WDM Channel Numbers
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Abstract

In this paper, the optimal position offset of optical phase conjugator (OPC) and the optimal dispersion offsets of fiber
sections, which are alternating with the method for the symmetry of optical power and chromatic dispersion with respect
to OPC, are numerically investigated as afunction of the WDM channel numbers. The WDM channel numbers are
assumed to be 8, 12, 16, 20 and 24. The bit-rate of each channel is assumed to be 40 Gbps for all cases. It is confirmed
that the optimal position offset of OPC and optimal dispersion offset of fiber section are gradually increased as the WDM
channel numbers are gradually increased. But, the optimal dispersion values of fiber sections per OPC position offset of
I km are independent on WDM channel numbers, because the optimal position offset of OPC and optimal dispersion
offset of fiber section are simultaneously increased as the WDM channel numbers are increased. It is also confirmed that
the applying of these optimal parameter values is efficient to WDM system with many channels rather than WDM with

small channels.
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AE4=8, 12, 16, 20, 242 sF{Th 18] BE A4 Parameter Symbol & Value
7k 4 o) Bl EL-& 40 Gbps £ 7HH 5T Type NZ-DSF
Chromatic dispersion Dix = 2 ps/nm/km
Nonlinear refractive index | ny = 2.5%10% m /W
II. WDM A|AHEIS| pHZ Attenuation a =02 dB/km
Effective core area Aeir = 72 pmz
FAH 42 A ()l FoR vdd AHBA ¥ 18 1.& OPCY} AA AL A 271l A8 7
A2 9] 3415 Bl 2olzIth10]. WM - A} A = Wz / AF A3 (IM/DD ; Intensity Modulation /
Jxd Az o= A () wet B el 2 8FLe Direct Detection) WDM A|2~&] 9] A 745 Lehd
Z A8 2t} 4 (1)9) 28 BAL @A 23 F2 Aot (F MSSI). & AE Ae AHA 2o
o (SSF ; split-step Fourier) 713 o]-8-38}o] o] Fo] 7l Li(=L2)3} Ly A% F3Ksection) &2 Ut} ZF A4
oH10]. T7HE 50 km H() 2 2He ol 28 W7 BAH 52
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HNL=DSF (2,)

Pump LD

HNL-DSF loss @ oy = 06145/ km

HNL-DSF nonlinear coefficient @ ¥o = 20,43 Y ™
HNL-DSF zero dispersion wavelength @ Ay = 155005
HNL-DSF length @ 2, = 0.75kn

HNL-DSF dispersion slope © i fdAd = 0.032ps{ wn* | lon
Pump light power ! P, =18.54Bm

Pump light wavelength : ﬂp = 1548 T5mm

J8 2. HNL-DSFE o|&&t OPC.
Fig. 2. OPC with HNL-DSF.
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Fig. 3. Conversion efficiency value.
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Fig. 4. Schemes of finding out optimal parameters.
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(a) 8—channels

(d) 20-channels

(b) 12-channels
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(c) 16-channels

(e) 24-channels

T8 5. MSSI 70| AE4El WDM A[ABIOfA Crkst ol CHEH AL & MHof| wE EOP.
Fig. 5. EOP as a function of the launching power for various channel numbers in WDM system with MSSI.
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Fig. 6. EOP differences between channel 1 and final

channel as a function of Az for ADyx = 0 ps/nm/km.
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a8 7. #™ Azo|lM ADy; = 0 ps/nm/kmel B
ADyOl w2 A'E 13} opX|2F A2l EOP *tol.
Fig. 7. EOP differences between channel 1 and final
channel as a function of ADys in the case of ADy =
0 ps/nm/km at the optimal Az.

a8 8. A Az0IM ADy; = 0 ps/nm/km¢@l A<
ADpOll 2 Y 131} ofx|2t el EOP Atol.

Fig. 8. EOP differences between channel 1 and final
channel as a function of ADs2 in the case of ADy =

0 ps/nm/km at the optimal Az.
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e 7otk WDM g7} 247091 79-5 Al <8}
¥ OPC7 18 6ol 4 73 1Kol 23 455 3
A 7Y HA B AS Axks 250 ps/nm/km7}
S A L5 Uk 5 F BAF T RAAS
ME Zpol7} glofok ot 2y A7t 247H°1
WDM A| 28l o] A& OPC7} 494 kmol] EA)ah= A-$-
A WA A 72 HA B Ag AR ADue
-0.005 ps/nm/km, 5 A B34 L71e) H A BAF A5
AD 1= +0.005 ps/nm/km 2 FAR T = F B4 | 7
o] B2F AlG==0.005 ps/nm/km 2 2}0] 7} Q1 o] oF i},
I 9= 1Y 6~89] A7} A4 WDM AlA~H o)
HE G dotr 7] st o] A, = HH vt
Zh|E gEo] 248 WDM Al 2H oA o] A A
of thgt JAFF Aol w2 EOPE YR Aol &
A T-gk HF gl el Eo] WDM A|2H o 285
MSSI(ZLE 59 735l vls) 9ol & A'dE<) EOP
7} ZA Fob A WDM @7t S T eke ARt
Ao g A Aol 2 EoF ANEE AL & 2= 9)
th. 5 1dB EOPE AE 459 7102 b 20-A
G7HA = A s dEl7} 1 dB o] W7} ¥ AL 24-20'2 A
ZEo M= oF3 dB AEE HaHe AS IS
Atk 28] MSSIef| vl wsk AE s dE] /| A==
WDM A4 57142 TS AR E 2e %5 9)
o 2o 1249717 947} Wl He WD
A ZE O o T3 A4 selrE S A g
4% AN B} A ke AL %5 T 2 B
Fol 4 A O R 79 A shetlE L A
T7F B WDM Al=Elol A B& a3t olg= A

2918 % ok

SEVENE R PR EERE St PR
Azgks WA Fokal 11 gholl A ADy e ADpE -3t

o =

rol

MIO () rPr



182

(a) 8—channels

(d) 20-channels

(b) 12—channels

(e) 24-channels
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(c) 16-channels

(f) 24-channels

a8 9. A mZjo|eS0| MZE WDM A|AR0A CikeE A 'd4=oll TSt AL & MBof wE EOP.
Fig. 9. EOP as a function of the launching power for various channel numbers in WDM system with the optimal
parameters.

38 10. Az = 0 kmOllM ADyz = 0 ps/nm/kmel HA%
ADof 2 A 13} ofx|2 1| EOP 10|,
Fig. 10. EOP differences between channel 1 and final
channel as a function of AD+s in the case of ADiy =
0 ps/nm/km at the optimal Az = 0 km.

= A5 mgith o] 7y HEY AHAES
B7] Y5t Fole A v E 2871 9

103} 11> 247} Az = 0 kmekal 7Hg 3 A% 7 WA 3
A 72 4 AF7E 2 psim/km(S, 4D = 0
ps.nm/.km)Z G 739l A A WA Fdf 771

38 1. Az = 0 kmOllM ADyy = 0 ps/nm/km¢l &<
ADvo0ll 2 RH'E 13} opX[2F Aol EOP *tol.
Fig. 11. EOP differences between channel 1 and final
channel as a function of ADs2 in the case of ADy =
0 ps/nm/km at the optimal Az = 0 km.
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T A3E vlus) B, 4D 3} ADpol tigkEOP #}o]
SR ME AR Y= s G 0tk =
8-3'd WDM A] 2=l 9] 73-9- ADy; = 0 ps/nm/km & ™ 2]
HA ADy gL -0.015 ps/nm/kmS! ¥HA ADy = 0
psinm/km ¥ W] &] 2 4Dy, 3t +0.015 ps/nm/km ©] 1L,
12-3'd WDM AJ2=81¢] - 4Dy, = 0 ps/nm/km 2

o] A& 4Dy 3L -0.020 ps/nm/kmS] HHA 4Dy, = 0
ps/mm/km ¥ W e] 2 4D, FH-E +0.020 ps/nm/km, 16-
A'd WDM A|2El9] 749 4Dy = 0 ps/nm/kmE w2

a8 12. 2H ADOolIM ADy2 = 0 ps/nm/km¢l &2
Az0f w2 A'd 11h ofx|2 L2l EOP %fO|
Fig. 12. EOP differences between channel 1 and
final channel as a function of Az in the case of
ADi2 = 0 ps/nm/km under the optimal ADs.

a2l 13, —*—'&! AD120“A-I ADy1 =0 ps/nm/kmo.J a4
Az0 w2 A'd 11 opx|2h Z'de| EOP &t
Fig. 13. EOP differences between channel 1 and
final channel as a function of Az in the case of
ADy1 = 0 ps/nm/km under the optimal ADjz.
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(a) D1y = 1.985 ps/nm/km (b) Dy = 2.0 ps/nm/km & (c) Dyy = 1.980 ps/nm/km
& Dy = 2.0 ps/nm/km Do = 2.015 ps/nm/km & Dyp = 2.0 ps/nm/km

e

o

— r r
5 6 7 8

Sower [dBm]
(d) Di1 = 2.0 ps/nm/km & (e) Dy = 1.970 ps/nm/km
Dip = 2.020 ps/nm/km & Di2 = 2.0 ps/nm/km
7 I 8
Sower [dBm]

(f) Dyt = 2.0 ps/nm/km & (9) D11 = 1.960 ps/nm/km

D2 = 2.030 ps/nm/km & Dz = 2.0 ps/nm/km
(h) Dyy = 2.0 ps/nm/km & (i) D1y = 1.950 ps/nm/km (i) D11 = 2.0 ps/nm/km &
Di2 = 2.040 ps/nm/km & D12 = 2.0 ps/nm/km Dy = 2.050 ps/nm/km

a8 14, A mf2fole{ S0 M3 WDM AIAROIAM ket Ad o gk At & Mo wE EOP.

Fig. 14. EOP as a function of the launching power for various channel numbers in WDM system with the optimal
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Table. 2. Optimal dispersion coefficient values of
fiber sections per OPC position offset of 1
km for various channel numbers.

e & ZH ADyy 2t
8 +0.0075 ps/nm/km
12 40,0067 ps/nm/km
16 +0.0075 ps/nm/km
20 40,0080 ps/nm/km
24 +0.0075 ps/nm/km

aﬂ%%iﬁﬂﬁa@“£¢ﬂt

S AR AAE & 92‘;}1_ 740]‘3} olH g &
A WA FAR 71 B4 A 3Ee] 2 ps/hmkm E
8¥ 7459 16-7'd WDM "V\E\JJ d= V]J—’— A

ox [

ps/nm/km?_] Ll A= 13011 1 C7} 500 kmo]l -LXH o}
% A AS7E2 psim/km 2 3L

7+ HF AD L +0.03
ps/nm/km =2 0401;%15} 113131 o] F Z-FollA e A
WDM #'d ] EOP 543 ¢] vl Al Aot o] 7
-2 Adx|o] B, OPCE 500 km7} obd thaksh &
Aol T 16-A'd WDM Al 28-S A8t} & uf,
OPCE 500 kmol| A £1 kmTHE- o] 5A171H F W) 3
A 728 HA A AS g 2ol A-S-she] 2.03
ps/nm/km ZH-E] £0.0075 (=0.03/4) ps/nm/kmTH5 3}
AlACk Sh= AME S A& 4 3l 5 o) & 501, 0PC
5490 km ( Az =-10 km)©ll ¥ 2] A]A E= WDM 2ol
W3 HAo BAbs Azt sohd T A B

ko] B AFE 1955 (=2.03+(0.0075 x (-10)))
ps/nm/km 2 A3}, OPCE 515 km ( Az =15 km)ol] 9
A XA B WDM Aol thek 3o BAks izt
o T WA AR Y #AF AFE2.1415
(=2.03+(0.0075 x 15)) ps/nm/kmi A A3hd WDM A
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