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II.3.1   T�UVWT�UVWT�UVWT�UVW 

II.3.1.1   X��YZX��YZX��YZX��YZ 
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[[[[ II.3-1/G.663HHHH\T�UVW]+^_`a�b8\T�UVW]+^_`a�b8\T�UVW]+^_`a�b8\T�UVW]+^_`a�b8 

____________________ 

1 MARCUSE (D.), CHRAPLYVY (A.R.), TKACH (R.W.), Dependence of cross-phase modulation on 

channel number in fiber WDM systems, Journal of Lightwave Technology, Volume 12, Number 5, p. 885, 

May 1994. 
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II.3.3   o�UVWo�UVWo�UVWo�UVW 
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____________________ 

2  KOCH (T.L.), KAMINOW (I.P.), Optical Fiber Telecommunication, Academic Press, Volume IIIA, 

Chapter 8, 1997. 
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____________________ 

3 KAMINOW (I.P.), KOCH (T.L.), Optical Fiber Telecommunications, Academic Press, Volume IIIA, 

p. 213, 1997. 
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�µ��2Jµk�/0�A�¢�/

0�A¼�¦OA�/ÆÙ��� 

���1550 nm�â¿WDM��'
Ù!��!(L�â)��
!�â(L�â)��J�3�Ç±Ù�

;���	F<
JÒu2'�!�¾�¢í��G.652�G.654�	|
L�â��JÒu»!�>��

¨©�!�Þß�'
G.653�	JL�â��¨�e�!h�JÒu�L�â_,-*FWM´	Ð���

G.653�	_L�â�!��¨��³��S�ójø!�Þß� 

� � L������	
�� 

II.3.6   ¢£¤¥¦�§¢£¤¥¦�§¢£¤¥¦�§¢£¤¥¦�§ 

II.3.6.1   X��YZX��YZX��YZX��YZ 

�'
Íýö�³�@&���&JJù½Ç������(SBS)a�ÆJ����òó{}õ:

�JYN¨d*�:�JYN��SBS&J(���õ:�J����=J. �	ÛD6�:�J�

������1550 nmjA�d(¦����d)�311GHz� 

±(|}
ö�´	JSBS��ÐR�a�òó�DE¶¬JSBS�a��Ò�	;�J��28¬

��	=µ��±(¿�mÍýö�³mSBSa����>u5*10 mWC±(©$����J�¨�

220*30 mW��
G.653�	���S'
G.652�	���»SBSa�rç��JÒuG.653�	��´

Ì*Ù��±(Ù��
ö�´	J��3¾2Ã3��SBSa�Ç�³ýö^&�òóX��ä�l

��2�/0�1¹�� 
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II.3.6.2   cLId��WecLId��WecLId��WecLId��We 

SBS�´ø��Ø/½�	/É¨���¾����II.3-62,4
¶¬±ÍÆ�³��6´	J��6½\

Ù��YNòóFy����Æ^_�~÷�òó?/�J�:���òó�Ú¢í��Áw�6�Ú¢

í)��%�	�òóX�G4NuSBSa����3´µJSBSa�¶Îu¥ 

B

Bp

eff

eff
th

gL

KA
P

ν∆
ν∆+ν∆

⋅= 21  

à&Jg2���¢ü��(~ 4 × 10−9 cm/W)JAeff2�	�´Ì*JK2B��óô��B&O4�g

�(�G.652�	JK=2)�∆vB�∆vpì¬¶·���Æ^�î�³�ýö^&JLeff¶·4N�A��´!

&¥ 

( )
α

α−−= L
Leff

exp1
 

à&Ja2�	æâ��JL2�	!&� 

SBSa�>JPthJqO(î�³�ýö^&J∆vp�Jî�³�ýö^&�Û�����Æ^�S

ÆJSBSa�òó¨kL�A��à�Á¥ 

eff

eff
th

gL

KA
P 21=  

 

 

[[[[II.3-6/G.663HHHH¨d���¢£¤¥¦�§X�¨d���¢£¤¥¦�§X�¨d���¢£¤¥¦�§X�¨d���¢£¤¥¦�§X� 

 

 

 

____________________ 

4  MAO (X.P.), TKACH (R.W.), CHRAPLYVY (A.R.), JOPSON (R.M.), DEROSIER (R.M.), Stimulated 

Brillouin Threshold dependence on fiber type and uniformity, IEEE Photon. Technol. Lett., Volume 4, 

pp. 66, 1992. 
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II.3.6.3   f]g�Weh3ijf]g�Weh3ijf]g�Weh3ijf]g�Weh3ij 

��³�ýö^&�Pù½���Æ^���¦ÎYNòó�((LII.3.6.2�¶Îà�ÁÛÁ�)a�

òó���&Jµ�¯�Ç������"�� 

� � ���III/G.650 [1]���	
�SBS����� 

II.3.7   ¢£©ª�§¢£©ª�§¢£©ª�§¢£©ª�§ 

II.3.7.1   X��YZX��YZX��YZX��YZ 

Ç�����2^Æ´	J2:?��<ì��P ���o
�SRS¯��8YN�!J�8YN

�!¹º2±»ÀYN/0¼2±�~������d�êÙ!��!F����î�o
��ÝÞ´µ

AJ�8���!�!YN�½P'���!YNæâ� 

II.3.7.2   cLId��WecLId��WecLId��WecLId��We 

Ç�����(SRS)�Áw�./0�+/0��&���ö0����./0����YNòóÎ

1W¦Ù�ÆO��Ç*Û2�6wáD��"���=J�+/0��&JJ�A^�!@A����

!YN�fìòó/½SRS=��*�!�!/0ÆJ{�'»Y'S�¨þe��{'���/0¾

�m/0�Am�k�%òó�¾��!&ê���¾¨�Ç*���vW|J�
!��d�	&B(

��¢üD�ví1dBÏ~�a�>�LAà�Á2, 5
¥ 

MmnmmWLP efftot ⋅⋅<⋅λ∆⋅ 40  

à&JPtot2Ù�/0�F\òóJ∆λ2YÉÙì���ýJLeff2�´!&[Ü106
�(Mm)u.�]�'


G.653�	���S'
G.652�	���SRSa�rRJÒuG.653�	��´Ì*Ù��SRSvW|µ

þe./0��J�L����WDM���¨�� 

II.3.7.3   f]g�Weh3ijf]g�Weh3ijf]g�Weh3ijf]g�Weh3ij 

�./0��J¨k'
+��Ç�sµ°±��ý��=J�+/0��r�SRS´	�v
kl

¼Ä¸ É�QR�%�òó��ÜuvSRS´	��=J±(JõÃ:¡f¢�WDM��JSRSÔ�¼

��D�vW��3� 

II.3.8   �RS)Cj«�RS)Cj«�RS)Cj«�RS)Cj« 

�¶II.1&MÁõYÙ}�	
ö�´	���� 

____________________ 

5  CHRAPLYVY (A.R.), TKACH (R.W.), What is the actual capacity of single-mode fibers in amplified 

lightwave systems? IEEE Photonics Technol. Lett., Volume 5, pp. 66, 1993. 
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GGGG II.1/G.663HHHH�R�S)CX��R�S)CX��R�S)CX��R�S)CX� 


��
��
��
�� 

�������� 

����    ���� ����    ���� SMF�������� 

���������������� 

����    ���� 

� � � � �

(SPM)����

��(XPM) 

����


���� 

� �  

  •  �!"#$(SPM) 

  •  �%&'"#$(XPM) 

  •  ()*+ 

Pc > ~10 mW �  ()*+,-./

012 

� 3�/-.,456

�789	:� 

� ;<=>?@(�A

-.B) 

� CD�=>E*(�

F-.B) 

� =>7G(HI) 

� AM/PMJK, PSK

LM9	:�  

NOP((FWM)

QN�IPR 

����


���� 

� ST�PRSU 

   fijk = fi + fj – fk (i, jVk) 

Pc > ~10 mW ( W

G.653�X) 

�  YZ�6[�\

]$^_&'`

a�bc λ0 �d

e 

� � WDM LM��

fg 

� hi3�j. 

9klmn.�

(SBS) 

�IoI�

��pq 

� rs�lmn)t f - ∆f

   ∆f = ~ 13 GHz 

         (1310 nm) 

   ∆f = ~ 11 GHz 

         (1550 nm) 

Pc > ~5 mW (W�u

)t�v) 

� Pc whi)t+

e12x1C  

� hiyz[{ 

� �X��|j 

�  }s�&'LM�

�fg 

9k~�.� 

(SRS) 

�IoI�

��pq 

� ~�)t 

   f-n ∆f (����)t) 

   ∆f = ~ 12 THz 

   ∆λ = ~ 70 nm (1310nm) 

   ∆λ = ~ 102 nm 

        (1550nm) 

Pc > ~1 W (W��&

') 

Pc > ~1 mWW���

���&'`a∆λ�

WDM LM��~�

�2  

� �X��|j 

� � WDM LM��

fg 

� hi3�j. 

�¶II.2MÁC�8��JS�!"���~GË:�
ö���Ï~±2�ä�� 
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GGGG II.2/G.663HHHHv¬��+`D	S)C®¯°���v¬��+`D	S)C®¯°���v¬��+`D	S)C®¯°���v¬��+`D	S)C®¯°��� 

����� !"����� !"����� !"����� !" 
SPM   

�������� 

XPM 

#$#$#$#$ 

FWM 

#$#$#$#$ 

SBS   

#$#$#$#$ 

SRS  

#$#$#$#$ 

(a)  ��&'`a – ↑ ↑ ffs ffs 

(b)  1C&']� – ↑ ↑ ffs ↑ 

(c)  1C&'3� ↑(�) ↑ ↑ ↑ ↑ 

(d)  1C���]�(���) ↑ ↑ ↑ ↑ ↑ 

(e)  �4&'56� ↑ ↓ – ↓ ffs 

(f)  �q���q��(^_����q)1C&'] ffs ffs ffs   

(g)  �q��hi����(^_����q)1C&'56� ffs ffs ffs   

注 � W�LM{������ ¡�(HIT¢)£�� ¤�� 

↑ ¥¦12 

↓ ¥¦�� 

– W¥¦§�¨©��� 

ffs ¥¦�ª«¬ 

 

II.4   ±²�C±²�C±²�C±²�C 

II.4.1   ±²³��±²³��±²³��±²³�� 

II.4.1.1   X��YZX��YZX��YZX��YZ 

££ÉJ¤ß± ¥��6�M 2¦�K ��vW�	&�6�KB¦$�ì��¦$��¨

2�¤D%�Jz����É6�	&J��¨2�	�¯¦�®�¯&µ������6´µJ¦$�

2Òz�øß¦\�D��SP=;bD%�� 

y8Ã> ��Jg�Jβi(ω)J¨k
§¨��A©&Ð�óJωoJG�¥ 

( ) ( ) ( ) ( ) L+ω−ω
∂ω

β∂+ω−ω
∂ω
∂β+ωβ=ωβ

ω=ωω=ω

2

2

2

2

1

o
i

o
i

oioi

o
o

 

à&Jβi(ωo)2�ÚvpJ
∂β
∂ω

i
�iÚvg��J

∂ β
∂ω

2

2

i
�iÚ���(¦!&!�JD)��� 

;�!��d�	��~�'��0o����!��!Jw�!���c1(¦!&!�)�4ðâ

�ØJ=�c1?Û@�Ø�±(¦$��	�´µJ�8�c16Ê u��!��iª«��8��

!�'Ã>�y8��óô¾��iª«µ�Ê����� !�(PMD)�´	2;bø>?��	&�

J�Z[���óôJÍ¨k��%:4�±Ã>óô¦��óµ�J�8�óµ��Áóô¼2Ã>

�J�ÛµÇC�c1�!�ä�� 

(�=J���´µJ�6�oµ¨�«J�óµ�¶wÁ��!��J/½�!&!��¬\6Ê

��j�bþe)� 

Ã�C�YÙ}JBtf;b��
± �bùJ�	�m®�¯°6ÊD%�	�¦$����

;b�¦$�bù@Ñ34I�	!±�tf¦$�±öJ}='I�	!±��� ¾�;b¬\��
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®½P��D%�����;b¦$��;b ¬\��Ò?e¾���	!&/g u¬\!&J±(

�þ�	/g¬\!&2EÙ�tf¬\!&�¾�k>�nÎJtfüýþ�Jz�²&�?e�'t

f¦$�±ö¯��PJ}=D�;b���¬\�ou��¬\;b>?��6� Jiª«T�O>

?���|?e�V���¶¬�
³´µ¶·ì�V�Ç�}iª«T>�ì�J4Nu¥ 

( )














τ∆π

τ∆−
τ∆π

τ∆=τ∆
2

2

32

2 4
exp

32
P  

à&J∆¸2y8�óô¾�iª«�T>J〈∆¸〉2�kiª«T>�B(�� !������J

〈∆¸〉�O>L�	¦�®!&��Ë�¢í��� !�/gÜps¦ps/√kmu.��±(��È4!��

.8�¹�(z�J¬\�¦A��)¦ÎµÁw ¬\��â�	J/g
psu.��  

II.4.1.2   cLId��WecLId��WecLId��WecLId��We 

������J�� !����ä�2D�§N��VS�ou�8�o���:7J�Ü�u

�¾�BÆiª«T>ê( T3.0 ⋅  (TuS��Æ��A)Æ¯�1-dB�Ï~�±(Ð��<Ú��òóÏ

~�2�8�$Ç�>��S�ó���S�Æ��A��JÙÜÀ£�<Ú�iª«T>�����r

s^���¦Û5ºJJõDE¶¬�	��®	�³�� !���k#�jø:@J±./0�+/

0���DE�L»Ø�6,)J�¯�	
½\��k#��	:@���J(iª«�kT>ê(9

ì¾�S�Æ��AJ. T1.0 ⋅ �±(�Z��®ã0ª����Edu0.5 ps/sqrt(km)��78*³´µ

¶·�����»Àì��;o>J±(400 kmâ�10 Gbit/sÏ~ù½1 dB�¼ó�(0.4×10−7
�Ò=J

PMD"�¨k'���òóÏ~��8Ï~�Gù½�¼ó�F\�¢í/0�ñ¢í�i22£¾�ù

½0.3T��¨�� 

nÎJ�	
��S½�(�6�¤±YN������óôjø�'¾¾ws��óô���)�

!"����&J�� !�6ÊYN��P&í��B("#��������$%(=¸AY)´	J

��'�¨þe�� ���&J�� !�����XY���o
6Ê���ó�ÃS��c`

T�J��¾w¿¿�����"#ÆJ�ÀÊÙ�����ó¹���cÏ~� 
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�õÌª�¬½�¯ÒJ�c´	�D��� !��!&!�¾��¬\��2B(�!�Tìi

ª«��D��JÙ���2B(�!����óô��D�����6Ê±!&!����4ð��2

�8Ä]^JÃ�DE¾&�'
!&!�Þß���±PMDÏ~�ÄÁKÂ�ä�����D%/0

òó±
ö�PMD�ä���DE� 

±(���1550 nm��J�Ãà�	|0o�10 Gbit/s¦Ù��TDM��SÙÑ�G.652, G.653¦

G.655�	op�Ù+�PMD¯�� 

II.4.1.3   f]g�Wef]g�Wef]g�Wef]g�Weh3ij�Dnh3ij�Dnh3ij�Dnh3ij�Dn 

å�ª�Érs2B¦$�D��JÒ=���â��� !�´	|{�&�â��	��®�

~D��¦$���£¤�e�	�~½PÉ²2��Þ��Ä|¤ß�± �J�/¦â��� ¬

\�
Ç�~�®�Åä�0Æ	¨â��®�c|§íM�	�ÇÈ	�����
ÉÊ��®�cJ

D%¤ßc�QR¦$���Ðøjøh�'ö�¦$�G]rJ¨�~Á�� !�u���®���

øJ�	��®��k�� !��ÜA@A_¥ 

kmps/    5.00 <〉τ∆〈<  

â�PMD´	���6ËÂ2'
õÌ6%��óô¼Ë���8ËÂ&J��f��õ�����

%��Áh���f���Á¾�$����Ììf�J
Ç¯��8ÍTYN��Á���ÎÏ�ÍT

YNJnY�%���'ÍTYNÐ�����ÍTYN�¯�)��%��óô{2����óô¾

���6Ð+ª«1S�Æ��A�klª
(5 Gbit/s���Þß��V�ìî
(FDM)���2	
;

okl� 

II.4.2   ±²����±²����±²����±²���� 

II.4.2.1   X��YZX��YZX��YZX��YZ 

YN/É&¹³���Jz�JA��m¬\�ê��!�D�����"#(PDL)�JYN�½�

!�¹�ÆJ2��"#±ö�ø�X½ì�Ç*#â���� !�´µ�ÒJO4����"#�±

öË:ÐÓ¾�2;b�� 

II.4.2.2   cLId��WecLId��WecLId��WecLId��We 

uØ�²����"#�´	J££DE�6�¨���,-�������&J�����6f�

 à2LÈ4�YNòó0o�����"#±YN�'(�Ò¯�ä���=JÒu'(2s���J

ÙÜYN�'(Ç*�ä�µ��'(¨kì5u�8�YN�ø�ì���8�YNÃ>�ì���

�JPDL�����F\´	¾2¢�'(�YNÃ>�ì��nÎJJYN��Ò�� !�=>?

ÆJÃ>'(ì��O&�;¾?e���'$Åb�Y'S?Q>QR�nÎJ�P�Æ��6Ê$Å

b�Y'S�Q>æyJ�ÎF�"����¨� 
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� ���J����"#¨����XY��� !���o
JÜî\�c`T�ßàQR��

�¨��ÙÀ�J�6"�;Æ�?eJ'��î\�c`T;Æ��P� 

II.4.2.3   f]g�Weh3ij�Dnf]g�Weh3ij�Dnf]g�Weh3ij�Dnf]g�Weh3ij�Dn 

ou�� !��´µJ��â��¹������"#Ð@���=J	JEÁ����"#±�

��ä��;���8��¢í=¢í�z�J�!"vw��JB(�������¨�Î*�Ñ8J

ÙÜ�¦�¬ÒÓ���"u|��JÛ�i�����ZJ����"#±���¨�ä�Ã�DE�  

ª�²¬¥���¦S��ÒuâRØ�P�¡�Ø�kQ>='���¨Û*>Ô��II.4.3.3ñ

ÙxÌø�¬�8kl� 

II.4.3   ±²´µ±²´µ±²´µ±²´µ 

II.4.3.1   X��YZX��YZX��YZX��YZ 

��$%(PHB)2B(���/�YND%Z[�	¯��:W�/�6Ê�� ���'Û���

½Ë:�Ê��Õóô����Ö�âi�Ò=JÃ>Ë:��
¢ü������×ØÅä&[���

ì�2;b�J=�ç,|J�[�����Ùh�2�:W����ö���/�YN�Ùh��±Ë

:|�Ê�´µ��$%´	Ð�J=�/�YN���óô¾Ú¤¦¤ß�´µ�´	â��YN��

��î���F±¾´	�4ðJ¾�Tì¢ü2y64ð�Û���$%�P&ÃS(/�YN���

P&�±(¹���/�YN��$%´	�z7|J�;o(¤ß��YN�´µ� 

II.4.3.2   cLId��WecLId��WecLId��WecLId��We 

��$%ä�����¨J'I���ã0¯��'(SL�.ö�ùºÀL�>Ù���{2��

$%'Y'SQRJÜ?��� !������"#�´µJíÛ�Q>;Æ��P�±��$%�y

64ðJ�{}y8ËÌä����¨�¾�´	ÃS(¢ü/�J;/��P&¢í=¢í� 

ÜÝJÏ££7-���î����´	�±(�8IºJ�Ü�uî���2È4µ?��îD�

�»��±Ã>Ë:|�Tì¢ü�Ã>Ë:�'(S�îË:�Ê�'(�ÇÙ��¢ü��=JIã

0�58����î������±ÐÓKµ±U�ÒÓJ)*�´	�;o;b�ÞPJîD����

$%¨kG'o2��������"#�4ð�}=J�ßV8���|�kJ¯��'(	2��.

ùºÀL�¯Ò¾ö�� 

YN���D����$%ruµ�Ò�YN���2I��ì�JL�ø(YN���Ë:���

'(�à*�YN�Ò�¢ü��=JL�YN���Ã>Ë:���'(¾2�ÇÙ��¢üJÒu2

¾2�YN��±Ã>�Ò=J¾�'(I���ã0L
ö�ßà¢í�  
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��$%D��¾Tì¢ü;�I���ã0YN��óô�?e(B(�� !�)=>?�2¾Ù

Ü>?2ÒuYN$%´	�î´	���J���YN�î������óô?eÆJTì¢üO&;

¾>?�Ò=J��¾'(Iã0
ö�¢íJ2¼Ü�Ò�Ëà'¾'(;Æ��P�ÒÓJ�|Ù

}JY'SQR=;Æ��P�}=J���Q>�QR�;Æ��P� 

II.4.3.3   f]g�Weh3ij�Dnf]g�Weh3ij�Dnf]g�Weh3ij�Dnf]g�Weh3ij�Dn 

��6â���$%´	�ËÂ�'�����YN1^0o2�6�¨�ËÂJÍ�Kµ¾2�ø

�J�Ú+´µ��2µ°±��vW|JÐ�.�ËÂ2'
s��YN��Ü�Ú+Ëà��s��

YNJÍ2Ðg
�¯�ËÂ2��S½Ëà�'
����J��óô�;Æ��y8Ã>óô¾�

>?�7YN�Áªs��� 

�¶¬JÜ¦á�S�óvw���2ÐÔ�Ëà��2Òu��������"#�}���

¨?uO&��Ü¦á�S�ójø���JO&�PÚóñSâí�Æ^Ù�J}=�$Å�~w

µØ�'
�Ò�klJù!"����¨�G>ÔJÜ��-Y&§\ÀL��¨�¦�w�J��

�ª�u�ã�����dUvwËÂ�  

�=J�!�����&J�� !��'YNn���JÜ���$%n'���¨þe��6´

	¶¬���ã0&��wá��o
�î}��� 

II.5   �R���C�R���C�R���C�R���C 

II.5.1   �¶���¶���¶���¶�� 

II.5.1.1   X��YZX��YZX��YZX��YZ 

!&!�2±��¨��à,��3þ�J�2B~÷�³��ý����	�!&!�¯���

��������|µ�¬�ø>?!&!�J�
������_�\�!�Þßò¨� 

����¯��YN~÷�!aA��öJ.Ùä����~~�(ASE)�/gJASEì�µÇ
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µ�>?YN�ý����	!&!�¾����o
� 
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II.5.1.2   cLId��WecLId��WecLId��WecLId��We 

�3ø�J����µ�>?!&!�D�����B(���Á�òóX��J��
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8
��2©�j�bDE�]^��¿J
ö�´	�!&!����o
¨k¯�µÛµjø!�

Þß���o
���)¨k���ùx!����	�2�±(�!2µk��þ�Avw� 

II.5.1.3   f]g�Weh3ijf]g�Weh3ijf]g�Weh3ijf]g�Weh3ij 

����� �µä���_!&!�JÒ=µ©�:4'��´	QR*Ð��ËÂ������

����&J¹³�!�Þßò¨�¨������F\���ß��8�����J2£�ñ����

����	§N�L�!&!�ëíj���»� {2���¾!&!�Ù���6ò¨�¨�OA]

(��]J
Ü´ì�¹³!�Þßò¨���"#������&!&!���6?e2Òu �¹³

!�Þßò¨(�ITU-T G.690�B����ÙxÌ��¬)D��=µ2����ÆÇ�� 

� � �ITU-T G.690�����	
������������������� 

II.6   OA=��·¸�C=��·¸�C=��·¸�C=��·¸�C 

II.6.1   ¹º»¼¹º»¼¹º»¼¹º»¼ 

II.6.1.1   X��YZX��YZX��YZX��YZ 

����ZOA�����JOA¯��ASE'(�YN��Òø@î÷üjøæâ���½P�Òu

�%�ASE'(�58OAG��Këí�¯8OA¯��ASE'(|J¾�ASE'(òó�¢��Tµ+

�OA����ÃSJ=YNòó7�	QR�'(òó¨kù½YNòó� 

____________________ 

6  KAMINOW (I.P.), KOCH (T.L.), ibid. p. 167. 

7  Draft IEC 61282-5 SC86C WG1, Guidelines to accommodate and compensate for dispersion in fibre optic 

systems. 

8  CHBAT (M.), BIGO (S.), Measurement of the impact of fiber non-linearity on high data rate dispersion 

managed WDM systems, Symposium on Optical Fiber Measurements, NIST (USA), September 1998. 
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II.6.1.3   f¹º¼»h3ijf¹º¼»h3ijf¹º¼»h3ijf¹º¼»h3ij 
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II.6.2   T½�X�T½�X�T½�X�T½�X� 

II.6.2.1   X��YZX��YZX��YZX��YZ 

B(¹+���_ASE'(�)*JASE�ý(¦¾¢üý)���®ö���>���>�ýö^&

;OA��¢í=?ÍJ�OA��Î*�8>¾�2Ðg/�=µn?Í���98OA¾�J�¨ß�
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II.6.2.2   cLId��WecLId��WecLId��WecLId��We 
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II.6.3   �¿À�+l�¿À�+l�¿À�+l�¿À�+l 

II.6.3.1   X��YZX��YZX��YZX��YZ 

J�ýìî�Õ�EDFA&��%òó�Ú¢�ÆJB(EDFA¢üPô½PÔþ=Áw�,-��¬

2�Áòóf�EDFAJl�¨Áw�,-��2Òu�6EDFA�îòó;��%òóâ�=¢�J��

%òó��öîÆ{�¯��,-��II.6-1¶¬�,-�~�� 

�@ÑW$�8g
�W$�ÆJ�òó�|ôÆ�(10-90%)3u0.3msJ2�Û¥Ü¯��,-�

�=J� EDFA��Ä|ª/�J�í��Ú¢í���%òó�¨µ�¯�¬���,-�  

 

[[[[ II.6-1/G.663-�¿À�l�Á
�¿À�l�Á
�¿À�l�Á
�¿À�l�Á
 

II.6.3.2   cLId��WecLId��WecLId��WecLId��We 

�EDFA�Z´µJ��*þ�AJ�,-��>òó¨kÎ*��J�¨�?O/E?o�J�/¦X

�õ-�����¹�J� �W$��hÌ��,-���(·)�ª�~w±���ë��W$�h

Ì¯��(��òóa�>�3220 dBm� 
 

II.6.3.3   f¿À�l�X�h3ijf¿À�l�X�h3ijf¿À�l�X�h3ijf¿À�l�X�h3ij 

"Â�,-�Ü78�
ÜAò¨¥ 

1) Jâí*�%YN_`ÆJQR¦�%÷*EDFA�îòóC 

2) �âíÁ�%YNöî�Jöî÷*EDFA�îòó���ËÌJ@Ñ�ïî����òó'2

Î*2�d>�½P	J2Fj�K	:4���Ð��ïÆ�� 

�II.6-2¶·Á",-��6,-·zJ»&YN_`âí.¹f�î�����/�óô��YN_

`�Æ��SEDFA�¢üPô½P�Æ��Ú+Jz�J<1 ms�´µJî���òó��É6µ?� 
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[[[[ II.6-2/G.663-Â¿À��ÃÁÂ¿À��ÃÁÂ¿À��ÃÁÂ¿À��ÃÁ 

II.6.4   SOAÄS)CÅ+�Æ	ÄS)CÅ+�Æ	ÄS)CÅ+�Æ	ÄS)CÅ+�Æ	 

II.6.4.1   X��YZX��YZX��YZX��YZ 

\6c����(SOA)Ç*ª�;��
ö����"�J����SOA��Ú¢üPô½P���

\6c��=��O&���¬\�F\o
��� 

�6�(;/�D��
ö�=�/�wáJB(SOA�p	�
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&Tµ+J�ä�'
SOA�/Y����¨�îv|JSOA�¢ü��Ó�ø/�ÜÊ�Z[�õI�

�IÇ*µ��¢ü�/��Æ^G�/gqO(Z[�Æ^�JL¾¢ü\æ�P&qO(�SOA/

�¨��S�Z[¨�(Esat = Psat τcJà&���SOA/�òó�_�>230 mW – µ���R�3 dB/�

òóJ10-15 mW���)�ABûà:4Ø�6��¥ 
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)(0 −Γ−
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Γ−Γ=Γ
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)(
2

1
)()( ttt cinout Γβ−φ=φ  

à&Jβc2ö¢@Ò�J�=�ü�O&���¬\@&(±(SOA��>4-6)�ñ|}ûà±Æ�ç

ìK78*Γ(t)�ûàÛÁBÆ�d��6wá u/�D������(SI-SPM)9�J��	!&!�

�\ÆJSI-SPM�?Ûl�(� 

II.6.4.2   cLId��WecLId��WecLId��WecLId��We 
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[XY10ä��Z�´	�¨kä�RZZ[���J��6´µJ�Z[òó¥k�JZ[��d��

¨�*���o
�J�	�!��0o�!µu�ÆJ�d¨o�Æ��PJ2¨ke�zÖ�S�Q

BJ}=M��h4Ø¨kÎ*�h���'

ö���klJz����ÆJ�8´	�¨�O4�

�o
JÒu±(��Z[¨�	ú6�=!�çµ2�(Lg!�)10, 11� 

II.6.4.3   f]J�ÇWh3ij�Dnf]J�ÇWh3ij�Dnf]J�ÇWh3ij�Dnf]J�ÇWh3ij�Dn 

/�D��
ö�2SOAÈ�����'SOA�ö�1�
¦'
¢ü��kl¨kÜÝ2��C�

6´µJ	£¤I�ã0�ASE*)C�58����'
�+��¨k�´øÜÝASE*)¯���ô

¢ü/�´	����ËÌJ¢ü��QR�
¢ü���ª²vCÉ6�kòóR(1-5 mW)�!�$�

�J!Î400 km�NRZ�RZ����¨^¨É6ôÔ11, 12��!"����&SI-SPMD��"�¨k'


\<�+�kl(�P+��)11íÜÔ5� 

 

�  �  III 

'(���'(���'(���'(��� 

 

����_<2õ-�������=��4NJ�4N�ÚÈ
dUûà¦Û¨É²�gh$Åh

5(TRE)Î*BER=10−12�Ð��%òó� 

�³±����'(�ùºDE�v�í�J¨k
Ç�Û¨É²�TRE�BER = 10−12�Ð��%

òó���PA��=�2¥ 

–      Ð��YN¢ü "GMax" (ITU-T G.661 [6]); 

–      �YN¢ü "G" (ITU-T G.661); 

–      YN��~'(E� "NFs-sp" (ITU-T G.661); 

 

 

 

____________________ 

 9  AGRAWAL (G.P.), OLSSON (N.A.), Quantum Electron., Volume 25, pp. 2297-2306, 1989. 

10  SETTEMBRE (M.) et al., J. Wavelength Technol., Volume 15, pp. 962-967, 1997. 

11  MECOZZI (A.), Optics Letters, Volume 20, pp. 1616-1618, 1995. 

11  REID (J.J.E.) et al., Proc. of ECOC'98, Volume 1, pp. 567-568, Madrid (Spain), 1998. 
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–        '(E� "NF" (ITU-T G.661); 

–        (ê´)�~-�~Tx'(�Æ^(Bsp-sp) (ITU-T G.661)� 

Ðø���(��_fL�'()'(J�ØYN�Ö'(��~~�'(�4ð¾¿J�f�o
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�y8��ì���y8��ì�2YN-�~Tx'(��~-�~Tx'(� 

� � ��� �!"#$%&'( 
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d) ASE�����D~��~��~Tx'(C 

e) L�'(� 

56'(�4ð¨k
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�� 

������	
�PA�����2.5Gbit/s SDH-TRE��BER====10
−−−−12������SNR
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R
x 1���ÜÄÅ�78*�ITU-T G.957 [14]&�(2.5Gbit/s TRE�

BER = 10−12
ÆÐ�ËÌ&u−26 dBm�;<�Ü?Ýõ78�PA���=�¥ 

–        Ð��YN¢ü 24 dB 

–        �YN¢ü(G) �20 dB 

–        YN-�~'(E�(NFs −sp) �5.5 dB 

–        �
YN�!^&(Bs −sp) 1 nm(0.8-1.2) 

–        Y'S(SNR)[�TRE�BER = 10−12
Æ] 3 dB 

–        �³r�S 8.2 dB 
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–    TRE/Æ^& ($Å��XÆ^J�S�ó>�ÃS )B=fNyquist 
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>JÛÁ�TRE�BER=10−12
ÆÐ��%òóu−36 dBm�Òu��ÁÆD%ØÐ�´µ�|hJ�Ü�u

�8>ª� Ø÷&�ÒÓJ±Ð�¢ü>JPA�Á�YNñ2−12 dBmJ�Ü�uPA�ËÌ&{2d

8$Å�(PA+TRE)�ËÌ&�{PA=»J�Ð�¢ü0oþ�(�YN¢üJG=20 dB)JPA�Á��k

�òóñ2−16 dBmJ��Ü�uPA�ËÌ&{2d8$Å�(PA+TRE)�ËÌ&� 

'
õ}�>�ûàJ��Ü�ÁÁ¥�µ'
ö0����,-Jõ-����%òóX�R*

−43 dBmÆõ-����ÁSNRS¼¨Î*13 dBÜ|� 
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(OAM)�9�ITU-T G.783 [12]&�(~÷��$Å��:@2�Ò�� 

IV.2   OA�������� 
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–      OA](�%óô(�Áóô)� 
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