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The Uniqueness and Existence of Solutions for the 3-D Helmholtz
Equation in a Coaxial Waveguide with Unbounded Perturbation
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Abstract; The 3-D Helmholiz equation in a coaxial waveguide with unbounded perturbation is studied,
allowing the presence of guided waves, while a few assumptions on the perturbation and the source term
are adapted. On the basis of the Green’s function for the 3-D homogeneous Helmholtz equation in a coaxi-
al waveguide without perturbation, a generalized (out-going) Sommerfeld-Rellich radiation condition is
introduced. And then the uniqueness and existence of solutions for the studied 3-D Helmholtz equation
satisfying some radiation conditions are proven.
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fn Gyrdrd@dz — u(r',0',0) +

J;}G(r,e,z;r',G',é’)p(r,0,z)u(r,6‘,z)rdrd0dz 24 R

—> ©
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lu(r,0,2) |, i ERAK (35), £

M<M sup J | G(r,0,z;7",0',0) +
(r'.6'.¢) e R3JR3
p(r,0,z) | rdrdfdz (36)
N (3) XA ERASERX (36), WLIEEIM =
0 ) EI]: u](xl,xzyz) = uz(xl,xz,z) °

2.2 =4 Helmholz FIEEHM I EHES £
R TEEE
FERFFE = 2 Helmholtz 7R (1) [IfRINAELE
Pz AT, FRATELS B w513,
5137 & w(r',0',) B EAEREOF Hif
JEARBESEE (AL), DU R4k
w(r,0,z) =L3G(r,0,z;r’,0',{)W(r’,ﬁ',{)r'dr'd@'d{
i /&
lim{; (, Al rw(r,0,z) ] _
jm {J,,,( JA) T —

9, (r,A) _
T[«/;w(r,ﬁ,z) ]}— 0

IERR oI BE L ARG (AL, FRATTIRE
VE e B
518 B w(r',60',0) E— AR AT B
JRABBARE (AL), MR
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tim [ 202 K0, ] = 0,
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A< FEnl Ffidy, (1) #0,
limw(A,0,z) =0,A > Kkn’,

|zl >o0
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J+ (38)
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(v, &)+ (-0 <1},
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Hi Holder R4, A1 J, 1%,
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1
fm'xz,n | P - P 2961d6,d7 =
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IR BREL S (%) 02y ,2) € L2(RY) , FRLL, (38)
AR T AR
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