W16dE  E10 jlﬁ %“5 %“5 J:& Vol. 16, No. 10
1996410 }] ACTA OPTICA SINICA October, 1996

Mg T R 2 RS RS
MO DG ET

ﬂe ﬁ_ {BT% %%ﬂ’ﬂ'
(HRRFEE T TR, L5 100084)

W OE A TOEAERS M A(E2 ps/km/ nm [ (8RB EF—Fhonl fiE (447 5 0 A0 Kk
BREFS8, e TG ERSE P N . 45820/ (Al O Er A 1S M Ak, B
ﬂHJ’i‘ﬁtHﬁI’i'J quﬂiiﬁ%ﬂ K?i‘:ﬁ{ﬂfhij‘“’: 'T'Fﬁlf_."ﬂﬁ’*'l WAL IE T T %ﬁ‘i)ﬁ.*f]ﬂ’fu‘ﬁ?ﬁnﬂﬂ] ff-?

wt-'Hﬂ)L?TI‘r’J}U-,ﬁ&f}{'llﬁﬂiﬂ]flsﬂUH?&?E%Ui-ﬂﬁfl\)‘iﬂf_.rmbti-f:'l. f#10% 10 Gb/ s+ IU%EH%JHUL
LRROR RS RGN AT A6, 2 nm [EATFN9. 4 nm; $8 55 0] i S8 B0 (] BT T A4, A RO
THRREM B

KR ADOEURBOGET, DR, CIBRE, i,

1 51 5

TCET A RGP 25 0T LUK 328 i S B i 2 AR 9 0 (W DM) FEARFF T . X T
HEE I, BT s iR iR, RGN B2 R R o3RRG (o BRI, SBR[ 1) 25
TR T EAR B i X H— 4K PRI 2R 58 e 56 DR o I R 0 S PR 31 2 5,
(2w PH [ @t + ¢ - 1- &/(1+ o)) D20
(2P (gt + ¢ - 1+ ®/(1+ o)) D< 0
AP B R A, L2 RFE LA PR, Y RGO T e 2P HEHE; D Ak
FOFREG AN TAERA, ¢ A IKEE R 7, RIREEAE X 13—k T P
FIREL fFX = 1dBAI P = 8In2 MU R, g~ 1.21.

B anr A AR e T AT SR W 4l | D] . BRI KA b R 4 Rk R
| D] 0T fiE N YEET (WIT U T G. 653 (U A% L 4T ( DSF) B I8 5 Ja— 7 E vl 784
R B CET O (EDFA) a5 98, (HBEAT R0 A 85 n, f s 627 R4 vE 2%
I (P BR A, H e DU g SRAT R W M) R R A e B b T 2R S RGBT A L) S dg
) — AR 2 PR RN, 00 DY e TR T 4 A 0 1) BR( R G0 S Ak RGN, ] HE R o 1k
BHEET IO B IOAT 20 58) R/ BOGET (L UR BN LA | D)™ W IT U T G. 6527 MLk

f— . Al 17 et o

T CSMF), 1H 5 (ol BR i #H 47 W) . B GA, 8 U0 s 8800k FPoBr B 1 /s (8 30 BE 0 41

B’L =

D, Y= (1)

* RWER DA Z B H 2 B R B S H.
ok H W 19958 31 H; B4z ki HI: 199641 H8H



1034] Z N BhIE Te. 2EOE S R SR R EOGET 1527

(SDSMF), "EWEAT s (M i GEAT M VUi A . SEAOAN R, il i B ™ F 11 €4 1S PR
il

2 MEEUREDG LTI B S E R bR

H VeV 1)/ (ARG £ I A2 AT K

1) 2 18 3 B0 2595 H6 LT HOC B I 58 2940 nm, WO SR /N0 B SR 4T (0 O K A N
fE1530~ 1570 nm a4, PLORUEAEAS 5 3G HAAFACH0, A2 L™ 51 PUBIR ML
TH Ao A7E 1.5 um PEBE, WU ARG £ th ] G B R Pl i 1) €2 U B O 2T

2) JCEF AR AR | D| —FAE 1550 nm &b M~ 2 ps/km/nm, PAFAEASS HUI0 ™ 6
FR) €0 8 PR 1

3) il Hie W MR EOEA ST, CLORIIE B 2 0] i RS R R A2 05 /),

4) Yo H AT N S OB R AT AN K, BLA T 2 s A G N i i (R 4 FE.

VE 2 I IEACAT PR 70 5 v SR Al ST 41 10 RV R, WET T M OCAEE, R PR THE PC
BB T 4 5 236 43 A 1 el 4 1 B 6 27 B A7 SR AR I AR AR e e TR 45 s L AT A2 08 R
JEE TRIRSE3Z 53 A ( ARAIE 2R 540) A1 (0L ASTEARL 160 B 3 400 M. b L AT RS0 A2 1) B XA 533 2 A
R, HAE0R < 5%, 11486/ DX2 66l vt 5 — A TAE G i [ 292088, A HIX
R AR T RN AR RO S R A T A B W D . L1550 nm AR
R+ 2H1- 2 ps/km/nm, BT 230 5UFR A 15 /N (0 0BG £F R 6/ (R B 2T e AT HE
1500~ 1600 nm Y A RS REHA L. 35 60 OR a0 th 2 ULIEE2, o] WL fh /s (0 B £F
FE1550 nm AR L B - 2. 21814+ 2,07 ps/km/nm, FEAGE BEF 2k, @
R BOC LT T 53 A0 5 R B O LT Z R AR, MAFEERNE LRk R, &1E1550
nm PRI RGFEREPE R 5 R B e i, 3058 b, FRES ARG R A U B L £F (7E1550
nm P IT ) CECR BT 0) 19 6 EUREME vl e i AL /D (LR B LT B B PR AR, (e A
Wy AR SR REAN I AL BT B v/ (0 R 2T (122K

Vs
=

1. 454 1. 454

:marcti.-zl dispersion
“‘[fui;:‘aii““‘ﬁf“"
1 1
---—.L----l——-oJ:———-';.———-i
waveguide dispersion
[] M i L]
1Y)
1500 1540 1580
Wavelength (nm)
{a) ———==ih)

=
1

=

. 444

8. 00um 1. 44) 6. ddum

B. 20um 1 b. Tdum
ta) (b}

. 444
1. 443

Dispersion (pg/km/nm )

Fig. 1 Possible refractive index profile having dispersion Fig. 2 The material, waveguide and total disper—
of (a) = 2.21 ps/km/nm (negative SDSMF). and (b) sion of (a) negative SDSMF and (b) posi-
+ 2.07 ps/km/nm (positive SDSMF) at 1550 nm tive SDSMF within 1500~ 1600 nm
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Fig.3 Curveit of the total dispersion curves of (a) Fig. 4 The mode-field diameters (near-field Wrus and
negative SDSMF and (b) poesitive SDSMF far-field We) of (a) negative SDSMF, and (b)

positive SDSMF as a function of wavelength
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Abstract Possible refractive index profiles and other major parameters of the
small-dispersion single-mode fiber (SDSMF) with £2 ps/km/nm dispersion are
presented in this paper, and their applications are discussed. Results show that
SDSMF is suitable for high-speed, WDM+ EDFA systems, both for its non-zero
dispersion to effectively suppress the four-wave mixing ( FWM ) effect, and
small-dispersion to avoid severe dispersion-induced degradation. When disper—
sion compensation is employed in the sequence of ITU-T G. 652 conventional sin—
gle-mode fiber (CSMF) and negative SDSMF between two adjacent in-ine am—
plifiers in a 10x 10 Gb/s, 10 stage EDFA system, it offers the advantage of not
only reducing the required system bandwidth from 16.2 nm to 9.4 nm at tolera—
ble penalties caused by dispersion and FWM, but also making it possible for e-
qual channel-spacing transmission which significantly simplifies system design.
Key words small-dispersion single-mode fiber, four-wave mixing, dispersion

limitation, dispersion compensation



