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SCATTERING OF AN OBLIQUELY INCI-
DENT PLANE ELECTROMAGNETIC WAVE
BY TWO COAXIAL CIRCULAR DISKS

E. A. IVANOV

1. The problem of wave scattering by a single circular disk has been the sub-
ject of works by many authors (a bibliography of such works may be found
in [1-7]); the problem of diffraction of waves by two (or a larger number
of) circular disks has been considered by several authors, for example [8—
16]. In [8—10] it is solved under the assumption that the disks are excited
by a scalar wave, and only in [11—16] is the solution of the electrodynamic
problem discussed. Thus, in [16] the problem of diffraction of a plane
electromagnetic wave by two coaxial perfectly conducting circular disks is
solved under the assumption that the wave propagates along the common
axis of symmetry of the disks (the case of normal incidence of the wave).
The rigorous solution of this problem in [16] is reduced to the solution of a
system of two Fredholm integral equations of the second kind. In [11-15]
the solution of the analogous problem is obtained as a particular case of
the solution of the more general problem of the excitation of two coaxial
disks by the field of a dipole source (electric or magnetic) located on the
axis of the disks. The rigorous solution there is found by the method of
separation of variables. It is reduced to the solution of infinite systems of
linear equations for the coefficients of the expansion of the desired func-
tions in series of proper spheroidal wave functions.

The present paper is devoted to a rigorous solution of the problem of diffraction
of a plane electromagnetic wave obliquely incident on the surfaces of the disks.
This problem is also solved by us on the basis of the classical method of separa-
tion of variables in coordinates of a flattened spheroid. As will be shown below,
the problem of excitation of the disks by the field of an electric dipole located
at an arbitrary point of space can be solved in a similar way, provided that the
dipole moment is parallel to the surfaces of the disks.

2. Let two coaxial disks with radii p_; = a_; and p,; = a_; (see Fig. 1) be
situated in an unbounded homogeneous and isotropic space with electro-
magnetic constants ¢, 4,0 (0 = 0), and be excited by the field of a plane
electromagnetic wave

= T S w w
EO = Apik(iR)—iwt (k _ 2@7 E — ko) (1)
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with amplitude A = |ff| = const, propagating in the direction of the unit vector
n, which makes a certain angle « with the positive direction of the axis Oz,
coinciding with the axis of symmetry of the disks. The disks are at a distance
[ from one another. The origin of the coordinate system Oxyz is at the point
O, lying midway between the disks on their axis. The plane Ozz is parallel to
the vector 71, and wave (1) is polarized so that its electric-intensity vector E°
is 1) parallel to the plane Ozz, 2) perpendicular to the plane Oxz (it is obvious
that the solution of the problem for an arbitrary orientation of the vector E°
with respect to the plane Ozz may be obtained as a linear combination of the
solutions of the two particular problems corresponding to the above-mentioned
cases of polarization of wave (1)). In both cases

(R) = —xsina + z cos ov. (2)

The problem is to find the secondary electromagnetic field E' H' scattered by
the disks.

To solve the problem by the method of separation of variables, two systems of
local coordinates are introduced: x,,y,,z,, $ = %1, associated with each of the
disks in such a way that their axes O,z,, s = £1, coincide with Oz, while the
remaining axes have the same directions as Oz, Oy, respectively. In the local
coordinates of the s-th disk the equation of the incident wave (1) is written in
the form (R = R, + R,)

£0 = gwe—u% where 1) = eik(ﬁf%) _ eik(ﬁROS)Hk(ﬁRS). (3)

Here fios is the radius vector joining the center of the s-th disk O, to the point
O; R, is the radius vector of the observation point. In (3), moreover,

(Ry,) = slycosa, 1y =1/2,
s =+, (4)

(AR,) = —x,sina + z, cos a.

Fig. 1

It is obvious that in the case when E° L pl. Ozz,

E0 = A{0,9,0}e ",

HY = \/jA{—z/) cosa, 0, —sinafe 1, (5)
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and in the case when E° || pl. Oxzz,

E® = A{pcosa, 0, psinate ™!,

HO \/5114{0,¢30}eiw# (6)

The indicated cases of polarization of wave (1), on the basis of (5), (6), corre-
spond to the electric Hertz vectors of the primary field

_ A
Hozzggﬂxwxn (7)

* The factor exp(—iwt) is omitted here and below.

and

o= (00 (®)

~ k2cosa
respectively.

To determine the secondary electromagnetic field, the Hertz vector
mt = {1}, HZIJ, 0}, corresponding to this field and parallel to the planes
of the disks, is introduced; moreover, it is assumed that IT}, = 0 (I}, # 0) in the
case (7), and I, = 0 (II} # 0) in the case (8).

The total electromagnetic field EJ? is found through the Hertz vector o=
II° +II' from the relations

E = graddivIl + k211, -
H= —ikye rot Il

In the mathematical formulation, the problem consists in finding the poten-
tials u = II}, v = II} of the scattered field, satisfying in Cartesian rectangular
coordinates the homogeneous scalar Helmholtz wave equation

AU + k*U =0, (10)

where U denotes either u or v, the prescribed boundary conditions on the surface
of each disk and on their edges, and the radiation condition at infinity. The
boundary conditions for the functions u,v are obtained from the requirement
that the tangential components of the vector E of the total field vanish on the
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surfaces of the disks. In the general case (the vector I is parallel to the surfaces
of the disks), these conditions are written in the form

1 00 1 09
f= ﬁ@Tes’ g= ﬁa*ys’
AD + k20 =0, (11)
2, =0, 224+y?<a? s=4+1,

where

af  9g
= 0 = 0 (b = - —
f u + u7 g U + U’ axs ays b

0 _ 110 0 _ 110
w =11, v = 1II,.

If one passes from the local coordinates x,,y,, 2, to the local coordinates of an
oblate spheroid &,,n,, ¢, (¢, = ¢, s = £1), which contain the corresponding
disks as degenerate cases, then in these coordinates the surface of the s-th disk
will be determined by the equation £, = 0, and the condition on the edge
(22 +y2 = a2, z, = 0) of each disk can be written in the form [17]

s

0

¢, nw) = . _

5° o (ucosp+using) =0, & =n,=0, s=41. (12)
an,

3. As in the analogous problem referred to the case of one disk [17] (see also
[6]), we split the field scattered by the disks into two parts, the first of
which is determined by the vector II; = {II; ,,II; ,,0}, and the second

part by the vector Il, = {11, ,, 11, ,, 0}, so that

0! =10, + 1,. (13)

The vector ﬁl is required, on the surfaces of the disks, together with the vector
II° of the primary field, to satisfy the condition

(f10+f11);E =00 s=+L (14)

Then condition (11) for &, =0, s = +£1, will be satisfied only by the second
part of the scattered field, II,.

Expanding the function 4 in a series in wave spheroidal functions [6, 18] in the
local coordinates of the s-th disk, in the case when E° L plane Ozz, we obtain
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m .
W0 = lSleCObQE § : in S ( ZCS,COSOz)X

n=0m=—n m (77“63)

and in the case when E° || plane Ozz,

W0 = 2 Aeisklo cosa i Z i m (—iCg, COS V) y
k2 cos a N, (—icy)

=0m=—n

KR (—icy,i€,) Sy (—ic,, )™ (16)

(19 =0).

The spheroidal wave functions S,,,(—ic,n), R,,,(—ic,§) and the quantity
N,,,(—ic), determining the norm of the angular functions S,,,(—ic), are the
same as in [6]; ¢, = ka, = 2wa /N, s = +1.

Let us first find the first part of the scattered field—the vector II;. Depending
on the type of polarization of the incident wave, the vector II; is sought in the
form

vy = HLy =

Z Z Z amn \m\n ZCS7Z§9>S (77;637775)61-“1@ (17)

s=+1n=0m=-n

(Hl,x = O)

or in the form

uy; =11

7$_

k2 COS (v Z Z Z b |m\n ics,ifs)Smn(—ics,ns)eimé@ (18)

s=+1n=0m=-n
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(Hl’y = 0), respectively. Applying the addition theorem for spheroidal wave
functions, written in the form

Rl(sl)\n(iicfs’ i€ )Smn(—ic g, n_y) =

= Z qumn(cs’ C_ss l’ Hfs,s)Rf»ii)m(_ics? ng)‘gm (—iCs, 775)7 (19)

q=|m|
where
0 9;4-"n i , i /qu( ) )dmn( o )x
mgmn — N 7.\ A (T )ar —C_¢
! qu(_ws) A=0,1 7=0,1
A-T+H2m
x> Aot TR (KD P (cos ), (20)
o=|A—7|
971,1 =0, 9+1,71 =T
(bé”’”p @ are the expansion coefficients
n+q
P (cos 0) PP (cos ) = Z bg,nmp@P],”’p(cos ) (21)
o=|n—q|

of the product of associated Legendre functions in terms of the same functions;

see, for example, [19]), and hf,”(m) is the spherical Bessel function,

T (1
he (@) =\ [ 5= Hy (@),

and using the orthogonality property of the angular spheroidal functions on
the interval [—1,+1], from the boundary condition (14) we obtain, for the co-
efficients a?,,, and bf,, of the series (17) and (18), infinite systems of linear
equations in normal form, whose right-hand sides and matrix elements (except
for the diagonal ones, equal to unity) will contain as a factor the function
Rl(;)‘n(fz'cs, i0), which is equal to zero for odd values of n + m. Therefore it is

immediately found from the systems that

a,.,=0 and b, =0 foroddn+m; s==£I1 (22)

If, in the systems, the unknowns a; ,, and b;,,, are replaced by the new unknowns
Ag., and B; . according to the formulas

sovietrxiv.org/items/ru-196701.83394 Machine Translation


https://sovietrxiv.org/items/ru-196701.83394

as,, = RY (—ic,, i0) A

i " { (n 4 m)—even,

bs, = RY (—ic,, i0)BS

. mn

then for the new unknowns one obtains the infinite systems

A+ Y i A = foum

q=|m|

and

o0
Bi+ > it Brty = foum

q=|m|

(Im| <m; n=0,1,...; s=41)

with matrix elements

(=s,5) _ _Imlq )
Qmng " = . . anq(cs7 C_ss l7 075,3)

and with free terms

(—1)”%‘”6“’“0 cosag . (—icg, cosa)

N, (—ic,) R (—ic,,i0)

Im[n

s
mn

(25)

(26)

(27)

The systems (24), (25) are identical (A? , = B2, ), and therefore in what follows

mn

we shall consider only one of them—the system (24). Its infinite determinant

A, can be written, for each m, |m| < n, in the form
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1 Ao, 0
O‘:;L,m 1 am,erl
0 ar_n-‘rl,m 1
O‘;H,m 0 At 1,m+1
0 am+2,m
A, = O‘;H,m 0 A2, m+1
0 am+3 m 0
O‘:wg,m 0 Q3 m+1
where
_ (—1,41)

Qn,qg = Xmng

and the system itself can be written in normal form

if we put

m _ A+l
Loj—1 = Am,m+i—17

m o__ —1
Lo; = Am,erifl?

m _ (=141
C25-1,2i = ¥ m+j—1,m+i—11

m — m —
Coj-1,2i—1 = C2j,2¢ = 0

av_n,m+1 0 a;@,m+2 N 0
0 am,m+2 0 am,m+3
Xppb1,m+1 0 Xt 1,m+2 0
1 o 0 a
m+1,m+2 m+1,m+3
am+2,m+1 1 am+2,m+2
+ +
0 X2, m+2 1 X2, m+3
am+3,m+1 0 am+3,m+2 1
+ +
0 At 3 m+2 0 X +3,m+3
(28)
+ _ +1-1)
Qnq = Qmng
— m S —
= f (i=1,2,...), (29)
fm _ g+l
2i—1 — Jm,m+i—1>
m _ f—1
f2i - Jmm+i—1> (30)
m __(+1,-1)
€25,2i-1 = ¥ m+j—1,m+i—11
(i,j=1,2,..). (31)

In the case of normal incidence of the plane wave (1) on the disks, when o = 0,

f’fnn :O7

and then

AS

— RS
mn ~ an

if m # 0,

=0, ifm=#0.
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a;L,m-&-B 0

0 artl,m+4
a;@+1,m+3 0

0 0‘:1+1,m+4
Qn2,m+3

0 a;+2,m+4
Q1 3,m+3 0

1 0‘;+3,m+4
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In this case

A L
U =0 = ﬁ Z Z ASnRE)L)(_ZCsv’LO)X
s=+1n=0,2,...
X Réi)(_icyifs)SOn(_icwnls)’ (32)

and for the primary field

o o 24ekl &S (—icy, 1)

k2 n=0 NOn(_iCs)

x RO (—icy,i€,)Son (—icy, m1y)- (33)

The coefficients A, s = 41, are found from the system (24) ((29)) with m = 0,
which for m = 0, a = 0, will be similar to the infinite system of linear equations
considered in [12, 14], where its unique solvability by the method of truncation
is proved. In the general case, the coefficients AXl are also found from the
system (24) ((29)) by the method of truncation. Moreover, if N is the order of
truncation of the system (n,q = |m|,|m|+ 1,...,N), then, in order to find the
approximate values Axl 'n = |m|,|m|+1,..., N, for each m one must solve a

system of 2(N — |m| + 1) equations of the form

N
A + D i Ay = fon, s=%1, n=m||m|+1,.., N (34)

q=|m|

or of the form

2(N—|m|+1)
> gl =fr, i=1,...,2(N —|m|+ 1), (35)
j=1

if, instead of the system (24), one considers the system (29).

The accuracy of the calculation can be determined by comparing the approxi-
mate values A,,,, obtained from (34) ((35)) for various increasing values of N,
the order of truncation. As the initial value of NV it is advisable to take a num-
ber approximately equal to ¢, where ¢y = max,__(c,) (this statement is based
on the consideration that the series (17), (18), after replacing their coefficients
by new ones according to formulas (23), have the same convergence as the cor-
responding diffraction series in the analogous problem for a single disk, in the
computation of which one usually restricts oneself to the first n terms, where
n &~ ¢, = ka).
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By determining A? | the problem of finding the first part of the scattered field

is solved.

mn?

The second part of the scattered field, determined by the vector ﬁQ, is sought,
depending on the type of polarization of the wave (1), in the form

Vg = HQ’y =

ZZ Z RS (—ic,,i8,)8 (i, )€™ (36)

s=4+1n=0m=-n

(I, = 0), when E° L the plane Oz, or in the form

uy = I,

7:E_

k;2 CcoS (v Z Z Z b \m\n ZCs7 iSS)Smn(—iCS, Us)eim“’ (37)

s=+1n=0m=-n
(I, = 0), when E° || the plane Ozz. The coefficients of the series are found
as follows.
As in the problem for one disk [18], let us first expand the function ® from (11)

on the surface of the s-th disk in a series in cylindrical wave functions

[ee)

o= > T (kp)e™?, (38)

m=—0o0

(in local coordinates p,, ¢, = ¢ with origin at the center of the disk O,) and then
substitute (38) into the boundary conditions (11). As a result, after applying
the formula [20]

T@) & S (@) = i (@)

we obtain the relations

ik - s im
Vg = 5 m:Z_OO mem(kps)e v (39)
or
Z ym m kps 1map’ (40)
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where

s S S s S S
R S| + Cm—1s Ym = Cmt1 = Cp—1- (41)

Replacing in (39) and (40) their left-hand sides by their expansions (36) and
(37) and applying the addition theorem (19), we find, after using the formula

[6]

- sn—m Smn(77’670) . (1) ..
Iin(kp) =2 Z ¢ msmn(_lca n) R\mm(—w,lﬁ),

n=|m|

that the coefficients a$,,, and b?,,, must be solutions of infinite systems of linear
equations, from which it can immediately be established that

@ = b =0, if (n ) is odd. (42)

Carrying out in the systems the replacement of the unknowns aj, b3 by the

mn?
new A5 ., BS. according to the formulas

as,, = RY (—ic,, i0) A3

_ \gz)ln o (n + m)—even, (43)
D = RN (—icy, i0) B},

we obtain from them, for A, = and B,

mn, infinite systems of equations of the
form

A+ > b A, = Fo, (44)
q=|m/|

Brn+ Y i By = Py (45)
g=Im|

n=|m|, l/m/+1, ...; s=41

with the same matrix elements as in the system (24). The determinants of the
systems (44), (45) can be written in the form (28), and the systems themselves,
whose right-hand sides are given by the expressions

D5y = — Pl 050,
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where

ps _ ig ,Z:'n,fm Smn(_icsa O)
mn = 54 N,y (—ic) B (—ic,,i0)

can be written in the normal form (29). The right-hand sides (46) contain the
unknown quantities x, and y;,, s = +1. To determine them, the conditions on
the disk edges (12), written for the total scattered field, are used. On the basis
of the addition theorem (19), from (12) one obtains the relations

oo

S (45, +A,,) Spn(—ic,,0) =0, s =41, (47)

n=|m]|
when E° 1 the plane Ozz, and

> (Bjun + Boun) Soun(—ic,, 0) =0, s =+1, (48)
n=|m|
when E© || the plane Ozz.

The solutions of the systems (44), (45) can be written in the form

—S

Apn =0 s + 5 x5 s=41,

Boin = YmnYm + Opn¥n s 8= £1,

where of.,., Bons Yo, and 6, are certain expressions independent of z7, and

ys,, whose values for each m are found from (44) and (45). Therefore, after
substitution of (49) into the corresponding relations (47), (48), for determining
the quantities x3, and y;, two systems of equations are obtained:

Ao Try + By’ =75, 8=+l (50)
and
VY + O = Oy 8= £1, (51)

where

o0
s S >
Tm = — E Amnsmn(_lcsv 0)’

n=|m|
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00
afn = Z afnnsmn(_icsﬂo)>

n=|m|

o0
521 = Z Bfnnsmn<_ics70)7
n=|m|
O =Tos Vo, =—tcosa-al, 05 =—if] cosa
(Ve = —tad, cosa, &5 = —if3 cosa).

Solving the systems (50), (51), we find that

5 =S — Tfsﬁs
gf = mTm T Tm Pmo 4 592
T anend = BBy ’ 52
ys = xs, s=41, (53)

COs «x

and thus the values of the unknowns A%, and B?,, are completely determined,
and through them also the second part of the scattered field, determined by the
vector II,.

In the case of normal incidence of wave (1) on the disks, when o = 0,

s, =y, =0, ifm=+#0, s==+1, andazj=—iy,

m

and then A(Sm = Bgn, while

2A — ), .
Uy =V = 73 Z Z AOnR(()n)(_ZCsaZO)X
s=4+1n=0,2,...
X RG) (—icy,i€,)Son (—icy,n,)- (54)

If o # 0, then for the total scattered field

2
k?cosa s=+1n=0,2,... m=—n

(_ics7 ZO>R(3> (_icw ifs)smn<_ics? 778>€iTVLg07 (55)

Im|n

« RY

Im|n

when EO || plane Ozz, and
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U:H;201+U2:%Z Z i(A;sz’_Afnn)x

« RY

Im[n

(—icg, i0)R2) (—ic,,i€,) Sy (—icy,n,)e™?, (56)

when E° 1 plane Ozz. For a =0, u = v.

4. The components of the vectors E‘l, H' of the electromagnetic field scat-
tered by the disks are found at any point from relations (9), written in
one-of the coordinate systems. In particular, in the coordinates of the
oblate spheroid &, 7, ¢, from (9) we have:

1 JA=n*)(+1)

E}] = 5 WCOSS@X
/1 — 2 1 1 2
><2 L7 <€8Hw_n8HI) — k*n 3 +1H;COS<,D,
on | &€+n* " % on & +n?
—si OIIL OIlL
El — Sme T x 12 Hl
7 (& +n?) ‘ oc oy Fein ol

ikge sin @ 13 0
H} = a(§20+ o { WH; - % (Vi+e H;)} ,

; _m2 2
VGRS .

7 a(§? +1?)
(virem) - L0 (i |

_n 9
x{\/1—n28€ V140

if E° || plane Ozz, and
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oL Ja=me+

n= 2402 sin o x
Xg \1—n? gaﬂé 31_[1 2 €2+1H1 .
o\ e+ \"oe o Werp vt
- 81'[1 81'[1
gl cos 1217
cT @ \Joe  Ton ) T

(58)

—ik 13
iy e {f - b (vrvem) |

_ by TP
P @)
N 0
x{l_%%@ﬁ+§%)

if £9 1 plane Oxz.

sin o x

i ()

In the case when E° | plane Ozz, in the wave-zone approximation in spherical
coordinates r, 0, ¢ with origin at the point O, we find that

Jzﬂ < S0, p10),

(59)
\[ H, = (6, ¢; ),
where the amplitude functions are equal to
Sl (07 2 a) =
20089cosg0 —iski. cos 8 noo _
- T iskly cos Zn(Bfnn“f‘Binn)X
cosa Szijl n %; m;n
xR (=i, 0) Sy (—icy, n, )€™, (60)
tgy
Co) — ). 1
SZ<07§0305> COSQ 51(97@704) (6 )

The value oy, of the backscattering cross section (in the direction toward the
source: # = 1 — «, ¢ = 0) for the diffracting system consisting of two disks can
be calculated by the formula
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47

Op = ﬁ|sl(7ria’0;a)|2a (62)

where
n —_
Sy(m—a,0;0) = —2 Z giskly cos o Z . B X
s=+1 n=0,2,... m=—n
X R|(71n>\n(_ics’ i0) S,,,,, (—ic,, cos o).
For a =0
Su(m 050) = =23 Mo B i (A5, + A5,) x
s=+1 n=0,2,...

x R\ (—ic,,i0) Sy, (—icy, 1).

With the aid of the addition theorem and relations (24), (25)—(27), (44)—(46),
for the potential f = II, of the total electromagnetic field in the vicinity of the
s-th disk one obtains the expression

X R|<71n)\n (—icg, i) S, (—icy,n,)ei™?

(5_373 > &, s =1, where £, ; is the radial coordinate of the point O, in the coordinates of the —

s-th disk).

On the basis of (63) and (58) we find the law of distribution of the density of
the surface currents induced on the s-th disk:
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iAc\/? cos
. H

s 2 et cosa

€
iAc\[singp

. H
Jop. = =5

s 2
27, c2 cos o

j77 ‘111(77574)0)7

\Ill<7757(p)7 (64)

where

Vi, ¢) = > (B + Bon) Spun(—icy,n, )™

n=0,2,... m=—n

In the case when EO L pl. Oxz, in the wave-zone approximation in spherical
coordinates with origin at the point O,

zkr
\/>H1 53(9 Y )a
Jfﬂ— S0, (65)

where the amplitude functions are

S4(0, ;) = 2cos 0 cos p Z ¢ tsklocosf Z ( s 7fnn> y
s=+1 n=0,2,... m=—n
X R, (i, 10) Sy (—icy m, )™, (66)
(6. 1) = =20 $1(0. 1), (67)

The magnitude of the backscattering cross section is found from the formula

4 2
o = 5 [Sa(m—a,0:0), (68)
where
n —s
Ss(m—a,0;a) =2 Z eisklo cosax Z " (Afnn + Amn) X
s=+1 n=0,2,... m=—n
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><R|(71n>‘n(—ics7 i0) S, (—ic,, cos ).
For a =0
00 =2 X S 0 ()
s=+1 n=0,2,...

X R (—icy,i0) So (—icy, 1).

For the total field near the s-th disk one obtains the expression

2A n —s
g1, =2 S S (4 )

n=0,2,... m=—n

x {R" (—icy, i0) R (—icy i€,) — R} (—ic,,i€) R (—icy,i0)} S, (—ic,,1,)ei™?—

Im|n Im[n

(69)
. E En cN—mM .S Smn<7ics7 0)
_Zk ! IT” m .

XR‘(rlrz‘n(_ics? ng) Smn(_ics’ ns)eimwv

on the basis of which and (58) we find the distribution law for the density of
the surface currents on the s-th disk:

iAc\/? sin ¢
B

jns = 27”7 02 ‘I’2<7737§0),
iAc\/?cos ®
: [
Joe = T mn2 Wy (N5, 0), (70)
where
Uy (s, ) = ST (Apn + A5) Sy (i, m, )™,
n=0,2,... m=—n

As was noted above, in order to find approximate values of the coefficients of the
diffraction series determining the secondary field, for each m one must solve a
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truncated system of 2(IN — |m|+ 1) equations with 2(N — |m|+ 1) unknowns. In
the particular case of two equal disks, when the matrix elements of the system
turn out to be connected by the relation

A = (D)™l s = 41,

the order of the finite systems to be solved can be reduced by half (for the same
N), if one applies to them transformations analogous to those given at the end
of [21].

5. It is not difficult to see that, in a similar way, the problem can also be
solved in the case when the disks are excited by the field of an electric
dipole located at an arbitrary point of space, provided that its moment
is parallel to the surfaces of the disks. Indeed, then the electromagnetic
field will be determined from (9), where the Hertz vector of the primary
field is related to the dipole moment p by

ez’kR

R

M=p (71)

(R is the distance from the dipole to the observation point), and if (71) is
represented in the form of a series in spheroidal wave functions [6, 18], then the

determination of the Hertz vector of the secondary field can be reduced to the
problem considered above.

References

1. Boukamp C. J. Reports on Progress in Physics, 17, 35—100, 1954.

2. Eggimann W. H. Scientific Report, No. 21 (Case Inst. of Technology),
1961.

3. Noble B. Electromagnetic Waves (ed. R. Langer), 323—360, Univ. of
Wisconsin Press, Madison, 1962.

4. Williams W. E. Proc. Roy. Soc. London, Ser. A, 267, 77—87, 1962.
5. Williams W. E. Proc. Cambridge Philos. Sos., 58, 625—630, 1962.
6. Honl H., Maue A., Westpfahl K. Theory of Diffraction. Izd. “Mir,” 1964.

7. Flammer C. Tables of Spheroidal Wave Functions. Moscow, Computing
Center of the USSR Academy of Sciences, 1962.

8. Collins W. D. Quart. J. Mech. Appl. Math., 14, 101-117, 1961.

sovietrxiv.org/items/ru-196701.83394 Machine Translation


https://sovietrxiv.org/items/ru-196701.83394

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Nomura Y., Osanai T. Sci. Rep. Tohoku Univ., 12, 97—124, 1960.
Nomura Y., Osanai T. J. Phys. Soc. Japan, 16, 819—831, 1961.
Ivanov E. A. Journal of Computational Mathematics and Mathematical

Physics, 3, No. 2, 388—396, 1963.

Ivanov E. A. In: Numerical Methods for Solving Differential and Integral
FEquations and Quadrature Formulas. Nauka, 1964, pp. 255—263.

Ivanov E. A. In: Numerical Methods for Solving Differential and Integral
Equations and Quadrature Formulas. Nauka, 1964, pp. 264—274.

Ivanov E. A. Proceedings of Higher Educational Institutions, Radio
Physics Series, 6, No. 6, 1964.

Ivanov E. A. Differential Equations, 1, No. 4, 1965.
Thomas D. P. Proc. Cambridge Philos. Soc., 60, 621—634, 1961.
Meixner J., Andrejewsky W. Ann. der Physik, 6. Folge, Bd. 7, 1953.

Meixner J., Schafke F. W. Mathieusche Funktionen und Sphdroidfunktio-
nen. Springer-Verlag, Berlin, 1954.

Ivanov E. A. Doklady of the Academy of Sciences of the BSSR, 4, No. 1,
3—6, 1960.

Lebedev N. N. Special Functions and Their Applications. Fizmatgiz, 1963.

Ivanov E. A. Differential Equations, 2, No. 6, 1966.

Received by the editors
August 25, 1966

Institute of Mathematics, Academy of Sciences of the BSSR

Note: Figure translations are in progress. See original paper for figures.

Source: Math-Net.Ru and CyberLeninka. Machine translation. Verify with the
original.

sovietrxiv.org/items/ru-196701.83394 Machine Translation


https://sovietrxiv.org/items/ru-196701.83394

	Abstract
	Full Text
	SCATTERING OF AN OBLIQUELY INCIDENT PLANE ELECTROMAGNETIC WAVE BY TWO COAXIAL CIRCULAR DISKS
	References


