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[Abstract]

Dispersion maps of antipodal symmetric type for improvement of compensation effect in dispersion managed link combined with
optical phase conjugation, which can compensate for the distorted wavelength division multiplexed (WDM) signals due to chromatic
dispersion and nonlinear Kerr effects of single-mode fiber, were proposed. It was confirmed that the proposed all of antipodal
symmetric dispersion maps was more effective to compensate for the distorted WDM channels than the conventional link of uniform
type dispersion map. Especially, dispersion maps formed like the inversion of alphabet S were more advantageous as the distorted
WDM channels were compensated than dispersion maps formed like alphabet S. It was expected that the variety of optical network

topology was more expanded by applying the proposed antipodal symmetric dispersion maps into transmission link.

Key word : Antipodal symmetric dispersion map, Optical phase conjugation, Residual dispersion per span, Net residual
dispersion, WDM transmission.

https://doi.org/10.12673/jant.2021.25.4.286 Received 25 June 2021; Revised 1 August 2021

T O e e e
MRIRREESE Non-CommercialLicense(http://creativecommons orresponding Author; Seong-Real Lee

ety ) s el e 1 sz 720

original work is properly cited. E-mail: reallee@mmu.ac.kr

Copyright (©) 2021 The Korea Navigation Institute 286 www.koni.or.kr pISSN: 1226-9026 elSSN: 2288-842X



.M 2

dZH M7t BAH 537] (EDFA; erbium- doped fiber
amplifiers)l| ©J3 WL A E AFA7)= FE 004
A B2t (chromatic dispersion)ol] ©]3F 3 H9] /\] M4 wek
(temporal disturbance)¥} W] A& Kerr &3}l o3k S04 1L
& (spectral disturbance)> otolelUAs A= & 7] <} 75:].
& &l AFHE 1] 5 A ek 8 S-S fleiA
AR cho] me= 34AS (SSMF; standard
single- mode fibers)7} 2= A #4H) 13 Kerr 235 §lol
7} EojFFofof gt

g =g A A ko] AAY $ksh= SSMFS} 3eH] 5
A, 53] B4 Alg7t o2 B4F 1A 3415 (DCF; dispersion
7kt JaE 38k Ak Ao
(DM; dispersion management)E 53l 715 3F0H2]-[4]. 3 H]
A% Kerr &3l ogk 95 BAAS Q3 A" o dF
(digital back propagation) [5],[6], ¥ &N 5] & (
A WE T

=
- o)

A

compensating fiber)E

phase-conjugated twin waves)2] HE[7],
(phase-sensitive amplification) [8], 33 <] (optical soliton) %
191, 2281 F /3 TN (optical phase conjugation) [10]-[13]
& ThEEE 7ls=o] Al A
B FHe AA AE B F 5A
7] (OPC; optical phase conjugator) & 7] ©| 2714 &= A
=¥l AT S OPC7F 917 & NAIA U] 3he A7
W A A5 et FASHA 549 4 gl 7]s=o|th DM 1 A}
Alko 2 143 Kerr a7l ot ol =8 $hHs
Uth= SHAIE ZEaL 1AL, 3 9 T8 OPC7F A A% 9
A F3reluk 21 Aol glofok 7] wiitell ¥ S
SHA| REEA] SgithE SIS

SHARE TR 2 A & o] 1%
o] Zt= SHAIE o= A= /WA = vk 2
azre) AT-E ?SH DM =1l 3 9%
o] OPCE HA| HF = F1bo] opd kel SIX|AIA
& v (WDM; wavelength division multiplexing) 4!
A el LFEAE QS vks AS BT 14]16].

A A B3 Sl OPCE A= 1S MSSI
(mid-span spectral inversion)©] 2} $+C}. DM & o] MSSIE 4§

3= 739 o =rel WDM Y] BAF A== BAF W (dispersion

map)°l] ©|Esh= Ae A AE Ff Bl A e A
& Aol w2 74 22k (accumulated dispersion)] XS
A A% el ol g slolth A el Feje A
T2+ o] B-AF(RDPS; residual dispersion per span)<- 2+ 5|
Farpe A s A Wil ek 2,

MSSI7} 2183 DM % =194 OPCe] 24 EAel] 7|15}
of 71" OPC T4 o 39 E} Fek o] EAF ol
WDM A o] of = E}“o“’ﬂ 72| = <

= 71—_‘:_
T

mlo

o

e
e
3
2
>

287

o} ¢4 A (antipodal symmetry)Q] 27} A AR
Kerr g3}o]] o] 3k o= 1ol felshvhe 218 gl O}Oﬂ‘ﬂr
(171914 arefdk A3 i %0 F4F HE2 A A%

FA S FA0R 3 o] LIl SE Ho|& “S-FE”

9} oo} Wiy = B, S 4Tl SE S WA ke
2 HO|E “inverse-S-E¥79] T JMX|YTh «S-E¥E7o}

“inverse-S--3” B 7 FA] 73] X85 = RDPSE 9%
3L T2 A SPE A A 0 2= s-
g ZEA N A 0 2= vhee FE R
& [17]9] §-55 A W83 A5 HRlvh 5 7 FA
§A17]:= RDPS 9] 1719} 48 Rl th2 A 3o
= ohFek 3] A o1 EAF el w960 Gbps
(=40 Gbps x24 A'd) WDM A1 % 9= wAte] ks Hais
o},

39} “inverse-S-+-

WslE 2 5 gk

_124. r1

I, ®a Y=gl B W ooy

% 12 MSSI, & OPC7}F AA A HA F3hol /X3
DM # oA o] U o) o] BA WS 1l Folt) &
SA T2 s | 200 Bel AXHE s50700] 1z,

A 2k} 26 A FA) 3 Abolo] OPCE XA Z L) 18
1(@)2 s 3 dde]e] Ak W& oPC7HA] 2] At [ -8
(FHS former half section) & &l X+ HAE A7 575
=, 5 A RS S7FEE A AR AR A e

=olaL, FFeA A7t S7VETE A S

Wi~ = gejolaz, WhA OPCH-E FAIe7hx| 2] Sk
2% 8] (LHS; latter half section) & 2F&:ol A 87t
7S A E*J%k—% XA o7 il HFAE A

& A7t ST
°1D‘r.

717 1(a)°ll A FHSS}F LHS .J_"Er T A
A9 A ==

)\

=A% s

ut

= AE

>

S r_{m
1
M

He

N

N

= Lj_ook'% “normal S

o2
i)

4o P
=

o

el

=
4
~
=2
3

>,
=2,
jan
7

—r ol
a2
Mo

g

o

g,

2]

it
ool ol

}Tﬂ ko] 'o*ﬂﬂ*: 7

£ “short-tail S”= ™44 g},
A l(b)/] inverse-S -3 iU 2] o] 374A4] #AF e 11
1(@)®] 37H4] &4t 9 Zh2he] 2] A4F X Kool 4st

T a0
H XeFo] H7] witll “normal "S”, “long-tailed S Z1¥]

www.koni.or.kr



J. Adv. Navig. Technol. 25(4): 286-292, Aug. 2021

long-tailed S |

Accumulated
dispersion [psinm]

short-tailed S|

'normal S

-20000 1 T T T
0 5 10 15 20

T
25 30 35 40 45 50

Span number

(a) “S-distribution” family

\

long-tailed 'S |

Accumulated
dispersion [ps/nm]
[-]

-20000 T T T T
o 5 10 15 20

T
25 30 35 40 45 50

Span number

(b) “inverse-S-distribution” family

a8 1. 2oy

Fig. 1. Dispersion maps.
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