Er’ SR AFIMFHKEE (1)

& ok 75 12
S b § 4

(RYNAZ B 5 RO SR 054 518060)
(1993% 1 F20 BUCE], 19944 5 F18 B U BB BORE)

RAKSRER, BYT E°* BRAADPATFOERBEASTE. ZHBLEEHEHRER
BRYHBEHT 0.5--1. 4900 FREEKFARMBER, RN, XHREATERTHE
DHEASEBRBNESHERL ERBRER, IOIMENEDIME, ERBA S &
BOK HIRABT B BREFIUF B AR REARITHBE T BB RN F
B,

PACC: 42805;4265K

1 3 %

N Eh, A THRARENEE, BEFER K ERE, AR R EERHEK, Hik
BEKEENTFEE L AN FHRARER.

REAFHESEN FEEEBSKERERKIERRSHENFERERY, AN F
P ERTE, RENFRATRAMAWERIMEER, SN FREERIZNE
B AR, B 3% b, MR E B #IR.

TU/RERE Hasegawa HHRBH TZFINFHKRGT R, Hohog S 8425 B A5 xb
PR RE L GIEIARTTITA®, 1986 £, Mollenauer 5 A 4R T /5 Him S 1825
AMZERIRERG LT, HT 1988 F1 1989 £ 43 HIERR T 4000km 71 6000km AL
FHEBALARY., HE, WM ERERENRERDE (~30mW), BRAESE
BREEARABHFTH XS H T TRERSNWSERNE, HEWESHEENELS
SHE>— B IFEBRANARMERE, AEEBAEEEWEREURREREIEOE
R, 5% HRB/NRIERFETM LRI R R BHEFF.

LER, BEEX Ert BREAHEAREMEER KW BEEE, B BIOLL
BKERZE 1.4%um FBE KB T 37dB H2547,9800m RFLL 11mW RIh KB T 24dB
B2, SWS I FRAERAL, FIA EC BREALAMFRARENTEREY
RN, HRTHRKE 1.53—1.56um BRX,FEFRBEAMEETE, B EC BN
AMFHRAMFBEESHEBBRATR.

BH, Eft BRAFRBRIREX 100ppm HWER, RELAKEN 100m HE
&, REBRREZ 1000ppm, LHRMATEE 3—5m FHHREDESBK, EKS



FRER 0.1—10ppm, SIEBABDIELTAEBREFILASHFESHK. EAX
gt Ect SBAFICF RO TRERBERHRY ™, ELMMEVTE QB HER
b B 95 2 R SR BOR 28 B 25 G (R RUM T IEERE 40) fFXBKRBD. BR
ERAEFE R, T RRAKMNFRARTER, FXROBCKR R RILAE, SR,
Er'* BAREKRNNBABRVRE+2 FEN BB TXERRELERN, BAE L
BT ARRUNE, F I XA R RSHERESBERR, ER1IEAEMR IR MR ER, A
AR BR—FEER EC A NTFHRARE, XBERAXZEN., AXFFAXE
BB, BT Eft BRAGPHINTERBKRGTE, AEARTIN T BT
BRI RBET BANERD LR,

2 R 7R
21 MERMMBIEMNT SN T U

AENTFHERBAGTEERT 0.5—1.49um BENFERBEK, LAZBREBEY
REREH, BRI TRBOCEENIIENTF, EFREERE FKIIEESOE
Z, B RBDRNERRERE, B 1 LHHEERERELSREERA TIFRAE. B 1+
R ATAERTFME 1) BE 1) NIFRHKIEE, 4; HHENNE RBHKTRSE,
Wi 5 W, 2XABREFHEBRUTMESTRARKER, Sy 5 S, SIAHESREN
BRI R, | 1) EERRR, 12) N WERER, | 3) A RERKEER, |4) 4 TR B R ERK
R, ERLIEWRNEAIE, TEBHRET. 12051148 TIeE#E, JFTH LM
BERESHA_EERE, LE2, Bh W, 3 TENTHRBEAFRRIZSAE
RIDOEREE, 7 H|DWEETREE,

14>
w
Rag Re| Ae| Wi \
12>
13> \Rsz '
L 12> W xT 72022
Ral A W Ra| Azi| Sz Sy

11> 11>

1 Ec’t Bt TEeRE 2 Erf* BRAEAVSKTAEEREEA

— 1, T B R R RO B B AR

5 .
—— Py = —7py + - E,p(oy — 01)3
oz h

3 .
——Pn = —Ton+ - E.pCon — 0n);
or B

0 . i
'a— pa = —(iwy + 7n)oy — < E,p(on — 0u);
t /3



o = o3, o)
B ER, % Lamb BOERR™, 0[5 3] Eft MARGNEERFEEEHHE, WEER
A RBETHHEER, RB AN TREENBRGEN), ZRIAFREEM, HE
BEN)OEER, BN vy BEXH v="y+ 7, ¥ HEEKPEFRAETFROEE
REESIERY o0 TR AE EC* RENER _HEAENRBEREEZHHE:

a? Dzz(rv’) =W, — 7’2021('") + ;—PE,(T,I)(.O;:(T.Z) - pu("")); (Za)

5? ou(r.2) = —(iwy + 7)ou(r,z) — é PE(r,t)(ou(r,t) — oy(r,2)); (2b)

ou(r.t) + o0,(r,e) =N, (2¢)
itq:‘ on —'::.J [%7) ﬁ%ﬂi@%ﬁﬁ%é&ﬁ)*ﬂlf)t&’ﬂ*ﬁ?ﬁg. O %Jﬁfﬁ?l_f)——'ﬁ)&ﬁﬁ
ERKTRESHERBRIEM T, N = Njf(r,0),N, AFEEENB RN TFHE, (r,0)
HBRTREE, & AHEHRER, ¢ AREAKINNNAEKEEY E LOKE,

o = 0 — o DEGERESEATE, 7= LT~ L OB, Af %

MuEwE, ZEEL A

W= (Won+ Wuoud:)@ + Wion(l — 1), (3)
K
¢, = R,/(R, + A, + R, (4)
ATENTFMDIEERFREEE | 2)NBTFEBRE,
g, = R,/(R, + A, + R,). (5)

AMIOEIDNEFEBRE,

1 1 1
T I_'z—l + Tas ™ (ru)NR
ST EBBE A4, M. XL EHRYT Ry 4y 5 R, <K W,, HEITEAE
V2™ Ay + W
¥)56)RRA (22) R, MA (2¢) R, HEXBESBRKART & = W./W,,,
(2a)XZE%

é;i ou(rst) = Wi,giN — {W,lq, — &(q, — 1)q,] + Ay}on(r,s)

= Ay + W, + Ry, (6)

+ ;pE X (7, )(oi(r,) — ou(r,0)). (23")

(2a) 5 (2b) BRAZLAGKMARTER M Er’ ZRKAR%,AP.55% E. A
E,(r,t) = % R(r,0)¢(z,8)expli(B,z2 — wyit)] + c.c.. ¢D)
XH c.c. FAREILE,R(r,0) ANFRAKREERY, ¢(2,2) = ¢(z,0)exp(ip(z,7))

HGAKER, 6 HEBEE, o, HAHEE. BOKXARKAGTE (2b), ARLAR
exp[(iwy + 7)1, RGEH + ZEX AL —00,:1R5, HFRIFEBEM, BB oy + oy X



HEMTIR R, B3
ou(Py 1) = —Zih PR(r O expli(B,z — wot)]

. S+md>(z,t — T)opu(r,t — 1) X expl —(iAw + 7)r]dr, (8)

0

R Aw = wy — Wy, BB

o3(r, 8) = Ei;PR(r,G)exp[—i(ﬂ.z — wu)]

. §:°°¢-(z.z — Dopulr,t — 1) X expl —(—idw + 7)rldr, (9

&, BF ouu=rn—on ANTFEEE, & onu LW, & a=W,aN, b=
Wil — &g — D] + 4, BB, (OWARA (22") X, HEEWLEE ', Ria
T [—oo,JX[ER ¢ B, BEE Z—RIEW 20, TNTR,HB

Pzz(rst)eh - ab—leb, - 4;7 PIRZ(", 9) [S d—’*(z.t')ebx'dt'

. Swda(z,t’ —7) X pppu(r,t —)expl —(iAw+7)rldr + c.c.]. (10)

B ER, N b HTHBROET RS GG, BARKRENET, AN o=
L 6=W, + An, —f Ay = L ~ 16ms™0%, fEHIAME I, X B REZRE B

Tn

KA S BREERKBEAESH, § Wi~ o,Pn,/(bv,dey), 0, ARBESR
WEE, BEEAE o, = ~10"m?!, FHEHEK 1, = 05—1.4%um, RHHE P, 4
JL+mW, SFFHRERER Ay ~ 20pm?, FEFEE 2, ~ L ERARER b= 663X
1070 /s, W W, =~ 10us™, EILEL, 6 (OEEN us™', MINBENT, REEHHD
EXH L+ ps, B 7, < 1/b, # exp(bs) SEKEE & BHLOORAMEE R, BT
FHRE onu WBERAEAS ¢ ELMAX, Bk exp(6) 5 opo HHEBABER
B8 (10)K dh exp(br) HIZEIRD SN, BE

en(r,t) = H,N — # P*R¥(r,0) H o*(z,7)ds

. S+mqb(z,t' — 1oy n(r,? — 1) X exp[—(1Aw + 7)rldr + c.c.]. ()

ﬁ-ﬁ pu("al) 7?
ou(ry8) = N — op(r,s) = HiN + 4;—21)21@(,,9)[5' o*(z,¢)d¢

. S:mqb(z,t' —7) X ppu(r,i —1)exp[—(1Aw~+7)r1dr + c.c.]. (12)

HitR



1
on.ulr,t) = HN — #P’R‘(ne)ﬂ o*(z,¢)Hdr

. j:mzb(z,t’ — Dop_ulr,f —t)exp[—(iAw + 7)rldr + c.c.]. (13)
XH

H =T[4, —W.,i(q, — 1)gq,1/{W,lq —&(q — 1)q,] + 4,}, 14)

Hy = W.q./{W,lq, —&(q, — 1)g,] + A,}, (15)

H={w,lq +a(q — 1)) — 4.}/ {W,lq —a(q — 1)q,] + A4,}. (16)

22 FREMALEE

TR AL, SBIIREX WA HRALEE P A
P = p(oy + 0f). 17)
5 B BB AN T IR BB E T R 52 B 5 T W 480k (0 M iR B 2 IR 46 1K ) IR R P T X8 R B 48
N, EXBIEN

40
P=p s_ oug(wy, we)dwy + c.c., (18)

Aef (o, on) HE-LFAEDES, BHE | oo, ondoy = Loy HF
5%, SRR, PETRAY

P = —;-.@(r.t)exp[i(ﬂ,z — wot)] + cecen 19)

HE(18)5(19)X, B E POBERE P(r,0) 4
P(r,t) = 2pexp[ —i(B.z — wyt)] g:pu(r,!)g('wu, wes)d oy
= _% P'R(r,6) Si:ji:d’(z" —)op-u(r.e — 1)
X exp[—(iAw + 7)1]g(wy + Aw,wy)drdAw, (20)

EERH, ZRERNE, EERFEEE o(r,) BARABLE Ao R, BRI
MBHARERIEEP X

P(r,;) = _iii pR(r,0)expli(B,z — wot)]

. j+m5:w¢(3y‘ — Dop-u(r,t — v)exp[—(1Aw + 7)7]

—co

X g(“’o: + Aw;wof)deAw. (21)
A opy BHUDRRE, B, FEEBRCBEZTEFLEURNER. FSH0O%
REBEERNE SERTTRE,



3 fLbfFREATE

XA bR EsHE:
(v -E)—vE =L 3D (22)
cle¢, 0#
A e HEBKIE, 6o HAEZNEER, ITEXEFFHF, 208 D %
D=D + P, (23)

D, HEBERXEBRLTHEARERRLUE, PAUGRERLEE, HTHIRER,.HR
BB RN TREF RN AT W R BN EM(ERN RF A SR, B ENTo A
BARED, XA B REE RN, 4 0.1—1ppm, FHEE AT H R AHHIF RN, FE,
KA aB—BtBUN, £0.5—3psekm™enm™, FIb4ERIF & TRIDEFIELHER
&, MIEF TR FROEMBEE), AV - E ~0, GEBREFHOERTH
F R RS TR#R

9’E 1 oD 1 o8P
ViE, + 2% 1 09 1 oF 24
* 0z clg, 082 cle, 08 (2

AR Vi B mbi S ER.,
ERETHERGT AT BRI HS
n(r, |E,|*0) = n(w)o(r) +iX + n,| E,|%, (25)
()ASTHLE-THRE.ABITH K, »(0) HRFETHY, o(r) HEBEIH;
BIIWAHRGRE; FZTVIFREFTHEE, n, HHREK, |EI* ¥XBHH. Hit
SRPBEAE 2, X
D(r,v) = ea'(r, |E, |} 0)&(r,v)
= &7’ (0)o’(r) + 2in(w)o(r)X
— X3+ 2n(w)o(r)m| E,|?
+ (m| E,|*) + 2iXm,| E,[*1&(r, 0), (26)
BEEZH/NE X Xm|E|* & (m|E, 'Y B, FBREFEFARLHRESERE, M 2,
Haki )
D\(r,0) = &[n*(0)e*(r) + 2inp(r)X + 280(r)n, | E,|1&8(r,0).  (27)
Rh & 5 E 2, 5 D, EHREREHR, n=n(w,). ERED,HEE
D(r,:) = s.,p’(r)r:N‘(x’)E,(r,t — )t + 2igmy X p(r)E,(r,2)
+ 2&ymym,0(r) | E;|*E,(r,1). (28)
K #(w) 5 N() HEREH. BDRRAQ)RX A, EBIIGH =z, L%
THEHEBE,R]

a('>¢ " a(c)¢
oz PP

(<4 w;:d’ (” = 1,2).

#3



00 —_ 2,2 -— ~ .
(4 0 T /=

— io(r)kR(r ,0)(z18) — ﬂ‘f&* nl & 2| R(r,0) |2

. R(r,@)d:o(z,x)] exp[i(fiz — wot)] + c.c., 29)

At ¢ 56 HHEKREH, 7x=ﬂ‘:’£ HRAHEBEE, b= . EBH Fo—

s
00) = (@ — Y@ — w0,/ k HUR,IHHERIR 0u LRFF WX
(22 2%) Gi=n

dw' dw!
5 w‘(" = 4) ﬁ’ﬁ
Bo = 0u) = b (k — 2k + K — L 7a%), (30
A k=R pmmamnmn, k=04 T N R S T
W | 2y w Wy aw LY
B . 4@(3o>itﬁ/\<z9>at,xumﬁm&ﬁ;ﬁ,;‘:f = FT'[(i0)*G(w)], G(w)=
FT{g(e)], M(29)K4E %
——1_ LDl — -—i 2 1 a~ — "’ az—
- [ RGOk (s + 21k S -uE
=ik T Yo (0) = io(P ARG, 626 (200)
— ek 1 R ,0) PR ()
X ¢o(z,t)] exp[i(fsz — we1)] + c.c., (31)
B4 83,55
gz—E - %(—/5’5 + ziﬁ,%)Ro,ew(z,oexp[i(mz — wyt)] + c.c.3
—;L—o gitf: = -—-Z—CZE‘—S»O P(r,n)expli(fiz — wy,1)] + c.c.. (32)

FOD.GOARRACHR, EEINEHCEBERS&MH, HAK TESES TENTF
XTI R MR, LS SRR AERS R(r,0) ke
(Vi + o’ (r)k; — gOR(r,0) =0, (33)
[ ESE| 5 5 5
. . 2 -r‘__i r[;_i'rlla_s_
R(r,0) [lﬂ: a‘: + ip(r)Re7, + 0 (r)k, (1ko ot 2 ko o7 P iko at’)

+ o(r)kim i¢,|2|Rlz]¢(z,t) — Y P, (34)
n 2c'e,

0



BROOARE TRERBINSIML, MAERKRSHHRSHRE o(r) R¥EME
FZRBUBEERAN AREMEERR , STRAESEEEE,HR o(r) =~ 0(0),0 %
ﬁ%ﬂf@,ﬁﬁﬂ'ﬁﬂﬁﬁs‘%ﬁ:m gs == P(r)kw I}_J-U(34)5£'E%J

i (92 r 0\ 1 . 8'¢
i (az + 7.0 + o(0)k; o \) 5 e(0)ks o

_ _l_ . ’”as—d) Zukon; 2
i) 0P 4 Zeh (gt
- ko(R(',e)g(',’»re (35)
20(a)eni(R(r,0), °

A

x

3 = CRY(r 02,0l CRYCrDuay < o= | [ rdras,

RXH o, HBRER,
Re[ F (r)exp(imB)]
R(r.6) = {lm[F,(r)exp(ime)]}’
i an AR—FEY
tn = el FL(rIICFL(P ),
_ {1 m=10;
" B/4am>o0,
Rett OO, = [ Oordr R, RAOATEABHER, S5 BWBATSRES

FAR o BT, HOGOXTR, AAFTHESFHXAMARANTIERR, F.(r) R
Bl FTAEHRNBRERT, o HREREKN, NTIIELENRH WRAR; M4 E T4
EDMAFNEERR, BREEAR, FRENBB UER AR,

H(20)XA

RGOIP(r,6) = =L 9| "6 (205 — XRYr Doyt — D

(36)

X exp[—(iAw + 7)1]g(we + Aw,wy)drdAw, €7D
H(13)XWLEFE R (r,0), #{ > FHEIAEM
(R (r,0)0n_u(7,2)),5 = R(r,0)R*(r,0)02_1(r,2)),5. (38)
XE
R(r,0) = [{R*(r,60)),5/{R(r,6)),1*. (39)
g

(RXr ,0)p-u(r 120 = CHNRX(r 00 — -1 P'R(r,0% ||| 6%(a,#)a¥
X ["o a0t = R, Opuu(r ¥ = D)Dun
s exp[—(iAw + 7)rldr + c.c.], (40)

ZEi, GG K, HEEE (R(r,0)0,0u(r,1))e RE 2z,A0,r BEK, I8



(Rzpzz—n>r9 = oz, Aw, t), ﬂﬂm%f?ﬁ‘ﬁkﬁﬁjﬁ

0
(57 70+ o0k 3) = Loty T8 - Ligorg 22
R, AT ik, P? (e -
T BeenK R, J-Jo Bt = Do
X (z,Aw,t — t)exp[—(iAw + 7)71g(w,, + Aw,wy)drdAw, (a1)
i(40)5%%

puaan(a, 80,0 = CHNRD, = L PR([ 0%yt Tota,r — )

X oz, Aw,¢" — )expl—(1Aw + 7)rldr + c.c.], (42)

M TF—EMEEMBRRE, BUDSUDR, BIERBREMAKYE, BERSHEENE

M 5 5.
ERfEH, RENEAERTENTRRE (HNRD,, G, XTIRBRTRERSS

B BRERRES WS SRR, B(16)XTREEY

2 I {W,le + a(q — g — Au}Nof(’ LR r,8)
N 5 = rdr
CHNR. L L Wiulg, —d&(q — 1)g.]1 + 4y drde.
—BER T, BBEAESLEN, BARTRERBE T ER, MR BRE I, RN
1,(r,v) = P,(2,»)R}(r,0)5(v — v,), (43)

Arh P,(z,v) HRDRNFEEEEL,
_ {Re[F,(r)exp(imG)]}
* Um[F,(r)exp(im0)]

ARBAERAER, R MGIDANAIELE,

5(x) {1'x=0;
x=
0, x>0,

v, ARBPLEK, TEESREREER W, %

e 3 b} l ’ 3 ’ 3 P R 0
W, = r' o, (v vyy) p(r v)dv (44} (”p vy5) p(z ”y) p(' ) (44)
kv, hy,

HILSE

2 2= (ag 01,(vp, vy, ) P (2,0 )R}(r,0)[ g + &(q, — g/ v, — 4,
CHNR")rp = f S GGy P (e » RN B a, = &g, = Da,1 kv, F 4,
X N f(r,0)R*(r,0)rdrdf, (45)
SREUE (HNRY,, HANETBHEMERERNE, EX5EHEERK &5
T, Rl RREEE A2 L

dl,(r,v)
dz

= _Uls(v’vu)ﬁu(rvv)lp(rvv)
- au(v,vz,)ﬁu(r,v)l,(r,v) - Yplp(r’”)- (46)
AP oy ABREREETE, v AFEPOEHE, v, HNFEBRERE, 5u(rv) 5



ar,v) A ou(r,e) F o,(r,t) EKEHRR, N ERXAMES FBREHRY, B

2= fog (+odl,(r,v) 2 (ag [+
L L L, dz rdrdﬁdv——[ f [mol,<v,vx,>5u(r.v)l,(r,v)rdrdedv

0. Jo

2= (a +oo
- S S ‘ s Uzo(”vvu)ﬁzz(rv”)Ip(ryv)'d’dedv

0 0 —co

- ﬁ’ S:d S:Y,I,(r,v)rdrdedv, 47
B1(43)5011),(12)K, HEERR 1,(r,v) ZAMI)INH
j: L‘ Ri(r,0)rdrd6 = 1, (48)
WBBRBIHRE EREEORACITEA

dP (z,v,)
—W"d?_ir— = —[Bl(z'vp'Pp) + B,(Z.DP. P,)]a’,,(v’,vl,)PP(z.u?)

- [Bz(zvvpv Pp) - B,(z,u,,P’)]O'u(v’,vz.)P,(z.vP)
— 7P (z,v,). (49)
A

B(z,v,,P,) = j: L“ ({[A,, — 02, 2P (2,9 IR(r ,0)a(a, — 1)as]

(o YINfCr ORI 0] / {0000 )P (200 ORI 0L

— &g — Dg)/(hv,) + Ay }) X rdrdo, (493)
By(z.v,,P,) = j: go" {[al,(v,,vl,)Pp(z,u’)R:(r,G)qlNof(r,B)/(IwP)]/

[m:(l’ps”u)P,(z,v,)Rz(’ ,0Ilg — (g — l)qz]/(}w,)

+ A, ]}rdrd@, (49b)
PZ ] +00 , , ,
B,(z,v,,P,) = i FT {U So d*z,t )Pp (2,8 — t)pm_mp(z,Aw,t —17)
172 —00
X exp[—(iAw + 7)r]drds + c.c.]} . (49¢)
»p

2x I
g 4 R¥(r,0)R:(r,0)op_n(r,s’ — 7,Aw)rdrdd
0

0(22—11)p(z;Aw o —1)= L

=~ R,(’,B)zpuz-n)(z)’l —1,Aw), (49d)

R,(r,0) = [(R}(r,60)),0/ (R, (+,60))0]". (49¢)
Z i, RINZEH BN TBREF DN FRERBAFTEMLD,(42),(45),(49),

4 BH—1%H K

HEMFERRATENEREAERYE, XEARA—MER, SRA—AER



T = [s — o(0)kizl/7;
Z = nz[(22,);

V = [Za-kozo”z/(”"o)]mfb’ (50)
MC4)RES
LoV, 19V ., ¥V —_ .
i a—zi7 377 iH pr + |V |V ir,v +iG, (51a)
v

+w +m
G = Wf j V(Z,T — T owu(Z,T — T, A0)g(Q, + AQ,Qy)

Xexp[—(iAw + 7)T'1dT'dAQ, (51b)
XE
W = kyrp*zy/ [xhp(o)emi{ R (r ,6)),6].
ERIERR TN EBEREEETECESHLNEE P SHREHEER 4, HAKX
Ay = 162°v}nip*[(ehe®) HBERDD, W X% %
W = vz, A, [ (4n*0(0)n2{ R*(r ,0)), (51c)
PLERT, T, =272/ AHAHE—WEFESHIE, H = k"o(0)z,/(3=7*) HH—LEH
Ak, z,=tcr?/(MD) AMFEAH, 2 HWNFEK, D= 2=zclk|/2} HXAFHLER,
7= 0.5682pwux AMFRENERE, pwan AN TFHEBEXELE, AQ = Avr, Q,=
0T, Qy = wet,? =77 FHAF—MESH—LEAMBEER. (51a)Xih, &'<0
LB+ 8, Rz, R -5
MR, (42)RF—1A
bl 2,80,T) = CHNRD, — o [* [Tv*(z, 72,7’ = y)owaw

-0

X (Z,00,T — y)expl—(IAQ + 7)yliydT’ + c.c.] (52)

K h (HNR%,, HERKIES)R, RE P,(z,v,) #4 P,(Z,v,), Q= mnp'R'c*/
(40 5 keny20). B EEE P55 4, XK, 0KA
Q = g, R**1} Ay [ (320, mhnym,yz,)., (52a)
RBHE P(Z,v,) HEALTEEN
dP,(Z,v,) 2z,
— 4z = " % (B(Z,v,,P,)+ B(Z,v,,P,)]0(v,,»)P,(Z,v,)
- 2-::"0" [BZ(Z9vp’Pp) - Bs(zvvpvPp)]o'zo(vptvu)Pp(zyvp) - FPPP(Z’VP)- (53)

Kb T, = 2Ze7,/= HA—HRARERBRE, B, B, WHRS (49a) F(49b)skAH
H,RE P,(Z,»,) 8% PZ,v,), fi B, H—r%

‘T (4w
B.(Zopp) = ZFT{|]" [T 0%Z, 1202, T = yows-iny

X (2,00, T — y)exp[—(1AQ + 7)yldydT’ + c.C.]}D o (;4)
=0p



5. 4 %

AYFIAYEHRER, BT B BREFINTFHRASN TR, ZRAZ B
RERK, FEERATEERRKRR#HEL, ANERATEBTHRIBNRD(H o(o) &
E)VERBEREN(H F(r),F (r) 8 R(r,0),R,(r,0) tRiE). ERBRER(H (r,
6) JE)HIFAHOME(H ¢(AQ,Q9) BE). FHBKESHETHRAKERRAZ
B G R SIERET, B I~ 0), REMAHTERLEN. MAXERNAUNI TR ES
FOCHMMT FRBEREE, BAUELERIIERNZGT, RuBiesiEit, %
Ec* AT HARNBEATRBHRTEROERS T HE.
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Er'*-DOPED OPTICAL FIBER SOLITON AMPLIFIER (I)

AMPLIFICATION EQUATION
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ABSTRACT

In this paper the amplification equation of solitons propagating in Er**-d¢ ped
optical fibers is established by using the semi-classical theory. This equation takes
into account of pump excited-state absoption so that it is applicable to the pump
wavelength regime of 0.5—1.49uzm. This equation is also applicable to the optical
fibers with abitrary refrective index profile, abitrary pump and signal optical wave
modes, abitrary doping contribution, homogeneous and inhomogeneous broadening
and lumped and distributed amplification, which is a necessary elementary analytical
equation for a profound research of tine characteristics of soliton amplification in the
Er**-doped optical fibers and optimiziny its design.
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