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1. Introduction We discuss & general case where the

The light waveguide with a parabolic or  incident wave E... is a (m,n)mode with a
rectangular distribution of refractive index amplitude E,i, .The output field of the
is suitable for optical communication over randomly perturbed waveguide with multi-
long distancestHowever,imperfections of the ple process of mode conversion and recon-
refractive index distribution,due to manu- version is given by )
facturing processes and unintentiona.l bends Al 1 ~ayr X
will produge deformation of the configu- <Eean>= ...#Sld,e How (@123 Ha (a'”:,tE
ration of the signal mode.Each waveguide _é____ __IL_
has significantly different characteristics 2"wa! 1"‘""-.'"’[ Lamaleqim?<FECRE, 2
with respect to the mode properties in
actual situation.In this paper,the electro-
magnetic field in & beam waveguide with a
parabolic distribution of refractive index Vi (=3 = /B- @R +DLB- GG, 27-0%=
is studied,The statistical properties of 03 =Bz wfep Ly, Lde=dx=4,
the mode conversion and pulse wave distor-~ and phase factor differences between two
tion due to fluctuations of the dielectric modes 4./ -/ N i AN
constant and the irregularities of bends of ,{9 o 4{3, ST T
the beam waveguide are investigated by the Ge=4r 9“1""') (J‘F--L)( e
stochastic process theory of the electro- F7/1]
magnetic wave propagation.A new conformal K {OE ‘,/—GJ‘F‘) +(F+_)( e D)
mapping technique and the associated vector Ko, m,m)8e0 g Ke (81, met, 1)+ mKy (21, e o)

+ 4 K (0,2, 2K (1,m.7K, (0.2,2)Ky (0. 1 n)<§_> Ge)
where

integral equation are derived in a form Ke (0.m. m)=—2 2T (e, 0 (me), (tax, 9
suitable for application to the randomly for exa.mple Yo 2 Gu-pll (=2, R)
perturbed waveguide:' gy ool ,,o)n(&f((s))h a2y
2. The electromagnetic field in a random- (¢ is the ength of tlfle guide line.
1y perturbed light beam waveguide In above equation, the autocorrelation
This section considers the optical field of the fluctuations are assumed to be
in the beam wavegude with ra.ndomly distri- exponential, = 1}{
buted refractive index g£= £"+ ¢” < 3"’(i"E"’(l 4= FeT e ez
efi- er?- (3527} + €7(x. 5.2 and the random <Re) Rooss 7 =< goe ™
radius of curvature Rce) ,where €“.y.2)and and gaussian @y {}-rf
R(2) aps the random functiong By use of the CE¥xy) iy = g e 73— i
conformal mapping technique and Green's
theorem’

{uu)

Ecn=E +_f[f (€ qqt ~Esae W0+’ (£° €™ E e 3. Pulse wave propagation in a random
. . beam waveguide

+ @Ry~ FERI - e (BB 2) wow This ses:ion contains an investigation
The vector function #(£) is determined by of the pulse deformation along the wave-
the metrical functions of bends. I is guide in cas?& of the signal wave of the
the Green's dyadic for the ideal beam wave- input S(®)=e'T" o wrt .
guide.Using the technique of the functional By application of the asymptotic method
analysis and the theory of stochastic pro- for Fourier integral with regard to w ,
cess,the statistical average and the second to the preceding results, the output
moment of the total field are determined wave form of the signal can be shown as
in the form of an iterative series related indicating the suffix "o, for the
to the multiple process of the mode conver-~ values at w, .
sions.
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