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Forward for the Fifth Edition

It is with pleasure that I write this forward for the Chinese translation of the fifth edition of my
book entitled Nonlinear Fiber Optics and published in January 2013 by Academic Press, Elsevier.
This new edition has expanded considerably from its previous editions and contains a new chapter
devoted entirely to supercontinuum generation. In addition, all chapters were revised with new
material in some of them.

The Optical Communication Group of Tianjin University is to be commended for undertaking
this project and finishing it in a timely fashion. The same group translated the previous editions of
my two books soon after they were published in English. I have heard from several colleagues that
Chinese translation has been very well received by both the Chinese scientists and students. This
is certainly a reflection of the quality of the translation. I am confident that the new translation will
preserve the quality and will be liked by everyone as much as the previous editions.

I am pleased that my work is available to a wide audience in China, and I thank the translators
and the Chinese publisher for making this possible. Thanks are also due to the U. S. Publisher,

]

Govind P. Agrawal
Rochester, New York, USA
November 2013

Academic Press, for granting the permission for this translation.
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AFHRAAAOHRRTERE INTAREBEFTROFERBALRRERY,

L1 ¥ MEREEA A F AR ART A ER

1L.2% ittt tdide, e#, RTBFLFGRAAFE, B TFAFHERFELEAR
BAKXKPTREIEERABLGHLPHEEE, HFELT THANGEN,

L3%F RMENBHFTHEGREMLEP THFERERMTIRGEFELREE, £iX
SR EHA L P, AARLEAESHEAN R, A AMLREF(SPM), X484
H(XPM) | v R (FWM) | itk & KA (SRS) . A 2 90 # A (SBS) F#
TrEMmE, EEalARREY P, $o i —FERuapiritt,

1.4% ZRABEFHMTRGALLAPHELIRAERL AT ZHFHHAL,

1.1 B EmH

B9 g, AMTEfmE i M E, X251 BHERE P IERt, 20
R LI EAH BATBRM DL, A LIS HALSCRT . BARTE 20 th40 20 4ECEHIAR T
U2 EBEELAF A | (HEF 20 th4g 50 45X, A HLE M 2 fem ML aF rodstE, i
TR XA MBS Z i T aZBEF AR, HEAEEATEEN
st

X—4RAE 20 4D 60 4EAC KB4k, 4ad i T B 2R AL R emEg
XS R D C AT B AE bR e HA TR 5 AU 4FE (KF 1000 dB/km) 3 SR FRE I F 1970 4%
H T RAMERYAE L, SERBIRP—3", AL RHEEREE 20 dB/km ITFMY BEEOL
AHIEREAR M2 B | 1979 4ET ¥ 1.55 um BT B9 FERE Z 4L 0.2 dB/km 7K
SR AR — R X, FREE A/ N PR S B R [ FRRAIEhX N A AR,

{ERIFEATORL 3RS , NMUKE THOLLEfE S mEar ™' i B h e 7EL ik
XN AURA B, BOE AR T S SCEk[17,18], FBAE 1972 4F, s ABFR T H
BREET Hp 114 32 Souf] 2 0 A2 A BN T 2 e T AR BE T I ORI XU . B8
VY 35 TR AR 1 AR R A5 o AR R R R BT ST (2% 1973 4E, A AR T BodEL
PERLN (4 B A R 2 5 BOBE L R2EIT Bk X b — /[*iﬁ%i’e“” , J53kF 1980 FAEL K
ug@JTﬁHﬂ%m] IH7E 20 42 80 AFEAR S B0 T 8 A8 b bk v % 7= A AN 5 ) O T A — Sk g
JRIP-3 B —A A A R R E A T ORIk rh R 4R OGO B 1987 4E, FIFE
“HAELR rm IEREARE AT 6 fs Bfkap'? | —SERR ATEMEENR T X — Sk 1E
20 {42 80 AEARATEUR (B KR~ |

JELRPEAF N2 SR 20 42 90 AFRAKLER B R B, YT P BAR L TEFHH
FIVERCR S FIBOERR AT, SOEIR T — WM R NS, B TBEES A (EDFA) TR
1.55 pm BEARFHHE, XL EGEREEFAH, HR5HET AMTEHR LT, EDFA KfEH



2 LML HF (FEMR)

ST ZEECHERSG T B 2000 AELLE, AR GA b it e A 2R
N 2 V5] 2 ECES AN I R VR AR B 5T NI AR BB AF R 28, XA R 28 AT BB 40k
4, e TAEEERB KX, FE b, Wl SR A BACE S RGN B 20 24355 1
BT VOB AR ) YA 2 B O A8 R LA B P55 Ab B o (98 D PR32 B AT o6

HEEF R AR A BRI AR T XHEIF S, A FBCH RGO T (G066 8UE Bk
FFERINF ) ML Y, B— P E AR E L e, e ettth T 1978 £ | &
20 40 90 SERBRIRE, O EHHE AR AT 438 60 —3431 . B M 1996 4ELIK, B 40
L T IURB BDGET (W T iRAOCEr . ZFGET | S R Rer4E) -9 | 4511 &
BRI BTN, XIOCHELH o A R A oS E ERetE, R HES T A
KB WA WX, FEAGEARNITEEME, TREN WCHTLI NI RN R E G,
[G] B B T X AL LR A, AR RN ORI | XA & S8 T H R SRR AL
PERON, CRAAESE 12 TR AA) . REREASTHGEI SIS 7R A0 24 58 OREF TP 58 100 L) R ESE
GRS 13 Fhihig 2% | B DL XSRS R, EE MO Ot X — SR
A2l VR EHBIREER, HEEN TR RGE[EERE,

1.2 EAMERFFHE

BT B BT 2 T SRR T 2P i B B A AU, AR R AL 2 T i R 4y
FHEA n, Fon,, R GCEF B RN B BRI B ROR4T ( step-index fiber) , PAX Bl F£F a4 4%
M FRC A B £ S A2 43 5 T WA /N A T 5 % 64T ( graded-index fiber) ' & 1.1 4
H T B BRI S FROCAT BRI A S R, FROEE R R BN S B AT S~ R A X
P A, & H

Aznlnlnc (1.2.1) BEE
B ph F 2 SR — (L o
V = koa(n? — n2)!/? ¢l 2.2) g
A, ky =21/, a REFHE, VAGHMK, bRl 8%
FEF B EH 4% (core diameter) He R AELF 05 R HRI KD, 28 1 n
PRt AR, A4 P AR, RS I R E AR, casl
%ﬁv&%?%ﬁ¢%@%%ﬁﬁﬁ§ozzﬁwﬁﬁﬁ—J_Jré“”
G, KAl ERBRITH T+, IR V <2. 405, X &
Mg SRR, W RN B AR O AR EET , BBORET PG ]
MEBOLL M ER X HIMETEFEHR, W THMMEBOLER w11 prssorsmis
P, HEF MR 0 =25 um, T A BYIENEZK 3 x 10 7 I HEDE i 547524 A 7

FFEK a <5 pm, R b BT AT HAORRE, REBKX
22 LAHE AR SE 2B PR A BUI 2 20K, X RRAZ BT, HARMEE R b =62.5 pm,
PR FEARZR AR RN K 22 F BEOEET , BRARFR SR, A SCrp TR EET ¥ BABOEET

1.2.1 #EFIFIE
AT HE AR IR FECET MR B Rl Si0, 70 T8 Al A e 30 . A E I i



21% ¥ #® 3

RS e E SRR B RPN . B4 GeO, Ml P,0, AT LI E 4l A W4T 5T 2,
RS A E LS ; il (B) B (F) ARIEAEZENZRY, HAEMER/M %,
X F AR N, dE AT LR I A4 — 22828, Bilan, N ECE BoR s BEOtas, I LUF
H ErCl; #1 Nd,O; XFEHIB Y, AT WL S RINBAR LE T

A BECEF B HE AT LA AR EE . S — BB, AR AR ORI i i LA PR A A R
A AR S 2 R B A A f i A, BLRIBHIER 1 m, BB 2 ecm, B HrE,
RIS AR B, DA XY 0 B SR T o o 38 R R AP P AT 4, FE it FR b, R
FEXE R PR AFFANAE . TR A )i A OG £F R X 1 S B Be SR ] T — S R A i BOR , ARIESF
AR R 5 30 A B AL 70

il TR A LR i, o R 3 Fhoy a2 ot b 22 S DT ( modified chemical
vapor deposition, MCVD) . SN HH TR (outside vapor deposition, OVD) F154H fl [a] T R #&
( vapor-phase axial deposition, VAD) , &l 1.2 451 7 MCVD B H R ER, fFEERES, fEX
#1800 CHEIET, SiCl, 1 0, REAME S ERARE, EFHABPI SO, B, IHATTH
M5, 2 KIGEAREREGENRER S, i m a8 o A BOR 6l 4 2 i 3
R, MNEER T A RBEENGERR, ¥ GeCl, 3¢ POC], ZIMAZIREGZESPLUER
G5, YEEBURE, "EJGNEE, A ETHE, B EUTE 8 E SR,

0, ittt

== ! Gl PaE X
i o
oyl o:fy o o,
t
6_ 4 PE
3 3
POCI, GeCl, [_BCL_ SiF,. 0,
SF,» Cl,. WA By
N SiCl, L (EREA)
il EiRE D)

B2 TS HER MeVD o BREE ™ (©1985 Elsevier)

PA bR LR, R M T HEea Bkl i KBOE R, SCbr EOBL MG T 2w Aok
RABARANT, X IHBRGHR A 32 7T S B30 T # SRk ™

122 X

FLF ) — N EES RIENE ST AR AT B IFE, & P, R AN L IR,
U35 5 50 %
Pr = Pyexp(—al) (1.2.3)
A, a BB & (attenuation constant) , BLFR A F I Z £ ( attenuation coefficient) , B2 YCEF
PAER R, L BRCEAHREE . R EEer aodireE i F=CH dB/km 847 R (LM% A R
P DR ) .

10
=——1 — | =4.34
®dB 2 Og(Po) 343 (l.2.4)

iﬁﬂm?%ﬁ adBﬁ a E}‘J*/\o
IEGATEL, SRAHRE SR A X, K 1.3 4 7 HF MCVD ¥ i 3 i S8 A 6 A iy



4 FEMAL AT (FRIR)

FAEETE® | ZOGLFTE 1. 55 pm AEBYHREER/N, 29°00.2 dB/km, S5 W, RS KA B
R EEE, TERT IOGXAEIR L dB/km 245, SRMIEASE BAYR, BIfER 10 dB/km MIHRAE,
WA B FHWHE R a=~2 x10 " em ™", FX T A HAME NS, 22— A MRME,

-

- —

1 1 1 1 1 1
1.0 11 12 13 14 15 16 17
P (um)

B 1.3 SBOLAFEBFEMLZR, ML A R Al 3 i 5] U AR B R A ATESE' ) (©1985 Elsevier)

AIAHEEXE 1. 3 FEFERSA TrEk, Horh EZ AR KSR AU ( Rayleigh scattering)
FRBE B AN AFTE B TR, fE KM 2 pm WL AMNX FEE IR Zh LR, B 0.5~ 2 pm
BA DU AWM, KT, RIS /> (14 2% Jo3 A A 78 X — U 4 7 10 Al J 35 A i, S B
b RE W AT 1R A i T A A TR B S IR B O AE 2 2. 73 um ARG R EAREF OH ', Hg
IS T8 K BT R N T 1.3 o 1. 4 pum BRFIEE B9 2 IR A 1. 23 um BRFIEE O ORI MO0 | (R AE
AT il 5 A PR SR B T 01 B T B F SR AR IE OH ' B3k BE/NTFAZ 2 —1 |, BRiA R4 1
1.4 pm FHEARBOEHPEZR 0.5 dB LA FIIZKE, TERTIEM T Y64, Moo sEfr E i 2k

T XFEREAL 3 ~ 1.6 pm S5 X A R O 3Rl 5 R G+ E R, #
2000 4F T BEGE I I ( XFR AP IEER) .

Fin AU — R AR BRFENLE] , TRt T 1 2 b DB 3 4 el A 9 o i Bt AL %% B ok
LR, SRR RERAR, [0 &A T B, B AR AR A AR e, B
B A KGREM, B TR RFERT AR 2 A 5 FA Y, B ERE T A HFE R i
LR, AMEHFEAKE (I 1. 3 PR B TR) MR (3428 dB/km)

ar = Cr/A* (1.2.5)
KX, Wik C, 0.7 ~0.9 dB/(km - pum') {E[H, HEKESFEH BT A X, BHHRE
A=1.55 pm BT, ap =0.12 ~0. 15 dB/km, 7 LATE I A A7 S GET i 6 6 32 22 2 v i A1 1
H5lEa, EAEHET ) o, BEW/NEIZA 0.05 dB/km 97K 3 fh gk 38 ] ok i 1
fIRIRAFET LT,

] BEE OGET HFE (10 oA P A5 627 25 i A 2F s 2 5 v A0 Y6 B B BAROE 4T
£ 1.55 pm MEEEMFELIH 0.2 dB/km, H TEEMMAIHFE, HTCLEE RE T roEd
() SRR HE ML (R K — L

123 BEEH

24— R R G IR 5 A B B R e AR ELAE T, A B A e 3 S OB IR o A, X
FEFERON R, MARER, ERM TR n (o) MBURIKBIC R, —BORHR, G
Fi A 5 i R e A e, 4 IR v R AL e T R S A R IR S IR AT G, 2145 B TR T
W, P55 % n(w) AT A ZEIRIEHRIR ( Sellmeier) A ARGFHIITRL S

(1.2.6)



#1¥F ¥+ i# 5

A, o BIERER, B A% [ METRAERE, (1. 2.6) PHRASEE T B4 X HE R H 45
FIFEA TR TR, XTFORATH, B, Ml o, S SRSA X, 5258 E @i
m =3 f30(1. 2. 6) SMWRM EBIMER ™ KA 2], X TRKERA KRB, XuSREH .
B, =0.696 166 3, B, =0.407 942 6, B, =0.897 479 4, A, =0.068 404 3 pm, 1, =0. 1 162 414 pm,
A;=9.896 161 pm, XHA =2nc/w;, ¢ NEZPHDCHE, E 1.4 G TIHRLA AT o B
BARMZEE R, AT WX, n KAN 1,46, AFE 1.5 pm PR MHE AR /N 1% .

1.49 T

148

1.47

ot

1.46

1.45

l ‘44 1 1 1 4 1
0.6 0.8 | 1.2 14 1.6
B (um)

Bl 1.4 BERaSEEPT a4 o FIREDT S 3 o, BEBK H972E1L

Tk oA [F] B 3303 o i AR R SR o/n () £5 5T, BRI DG EF 60 07E S I ik b A A5
HRESCSEA , 52 S ARZR AN AR e E I, (5 OB B9 K v R EXOGE R R AR A F
0, IEQREE T HHER, FEIRZREXE, GRMAFRIERNS &K FBHER AR K 4R,
MEET SR, G2 ) (0 BN Rl 1 7 K s B T R o, R R A A5 0 3 B B R
IR BN BOR AR R

ﬂ(w)=n(w)%=ﬁ0+ﬂ1(w—wo)+%ﬁz(w—wo)er--- (1.2.7)
R,
d"g
,g;,,,z(a);)“w0 m=0,1,2,- (1.2.8)
Za B, B, SIHHEn(0)FHX, BENMNXENHTRED.
3 _i_"_g_i(,,+wi'1)
l_vg—c_c = (1.2.9)
1/ dn d*n
ﬂ2=;(2£ w@) (1.2.10)

A, n, BRITHR, v, BEEE, B 14 Q0 THEBAENTITHE ., BEEKOERER,
FIF v, =c/n, ATLMSBIBESRE . AIERRE X L E, SEhkrb 4 IR R ER 3, TS’ B, £n
TR BE M T, B Uk v R B B, 3 — B Ak Ry B 3 €5 B group-velocity dispersion,
GVD), B, A #EAHSE, LHFEBRTEEHE GBS E D =d8,/dA, BEM B, & n i



6 EEMREAEF (FER)

KEHN
2
D=%;=_%¥m=_%%; (1.2.11)
B 1S A TRAR(L 2.6) k(1. 2. 10) B384 B, M1 D BEREK AWELLLR, — 18
SASESL, B, FI D HIFE 1.27 pm WHER TR, %t T8 KWK MBH S, X —tk KW
T4 H K ( zero-dispersion wavelength) , B A A, 2RI, EERNE A = ,0IFAETLH
B, A B AT A ok o A% i R =0 (1. 2. 7) P L LR =, REB, BR8N =B K
( third-order dispersion, TOD) 2t , T Ao i A€, BN BE AR R AR X B iR
Bk XET AR, SRR A5 A, M2 FA LAVKEON, A= 5
R

1 l.ll 1.12 lj3 lj4 lfS . 1.6
A& (pm)
B 1.5 Hmadg,, DM d,BEKELZL, g, #1 D ¥ 1. 27 pm BN FEBREKAT AT

1.4 FIPE 1.5 Fm dZ R ek i S B 0 5, SRR BT A9 (o R (R
Tixseihss, EEAR N, 56, SEhESRNBIY Ge0, M P,0,, 1EXFF 5L T Fl
R (1.2.6) 0, ZEEERERSSQBEARTR, I TRRAKEZE, RPFRSREE
SR B, AL SN, A RO ST S T AR S e () , BT
WNT HAEN o MKBERS T, FRESER
P SRR R B 1 B S0 B TR, —
B AARBGE, B, B TEL=AMEES
(R BORT LUAR EE AL, 38 S G tiont B, ek
R/, 3 0 0 S R R4 A, R BORS 1i KK
K—, PRAEELRIA, =131 um, B L6 /T
BT A BRI RS SR | P s 1 R
S D, EMB, ZEWFXREHNX(1.2. 11) Fow, o TP 1

BEREME—MEEFER, BEX D(EE,) M LT 12 1.?&&(:;) 5 16 17
BB TR H S8, S AEER o Mt
EATSTRE A, HFMX ST Ak ES ey B0 WRORBOLTNERSE DMK
K A BB B MIEERY 1. 55 wm HHE, R KM AL HIZ™ (©1985 Elsevier)

25=1.312 £0.002 um

D [ps/(km - nm)]
=)

L

L




