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Design of the Slow Wave Structure and Electromagnetic Absorber

for Improvement of the Satellite Broadcasting Sensitivity

Doo-Yeong Yang*

Summary

In this paper, characteristics of the slow wave structure and electromagnetic absorber are analyzed

and the design parameter is presented.

To improve the broadcasting signal gain and the efficiency, we insert a slow wave structure on the

bottom of the upper waveguide which can suppress the grating lobes. Also, we design the slow wave

structure to decrease the influence of reflection and analyze the characteristics of the termination

absorber. The polystyrene slow wave structure has thickness of 4zx and the relative permittivity of 2.3.

we minimize reflection effects using the termination absorber of 5em radius with dielectric constant of
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Fig.2. The structure for the waveguide
constructed conducting red.
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Fig.3. The structure for waveguide without
conducting rod.

(p=D-r,}) ol A AatAlel] gt AA=HE A Fspd

55 (0 (x, (D) + R H@(x, O-r)))
1

2
:ZE A Jo(k, (D-1)) 239

£, (H,0 (s, (D-1,)) + R H,@ (x, (D-r,)))
= £, A J, (D)) (24)

ol "t (23)3F (24) % ol &3te] AlFE F3lnd o
<3 2
PR (25)
KfF’l_,BZ
R o= fef (26)
51"52
o} 71 4
5, = H,@ (K‘, (D‘I’))) 5 {.K;(D_rz))
8 o= HD (e, (D-1)) Ji(x, (D-1)))
4y = Hy@ (xp(D—rl)) H, 1 (£,(D-1)))
3, = H.,“)(Kp (D-r,)) H,@ (&p(D—r)))
As = Hx(”(ﬂp (D_r:)) Jn(.K‘-(D_rx))
Bs = Hn(l)(Kp‘:D_r))) Jl(K“(‘D"rn))
ol o},
MR Y B
Fig. 49} Fig. 5% Aldxgz=g9 54E& (15 F
ol &5l A4t Asjolc) APdYyFz=EL LT
150 . T
5 145 ——d —_—
T 140
37T 135
X 130 —~
Tt g2 ; o
52 120 4
26 115 qmmmomdie sl —
€@ 110
28 105 =l
1.00 :
000 005 010 015 020 025 030

ormalized Dheiectric Thickness
(d/)\o )

Fig.4. The characteristics of the propagation
constant,

-2/2-



WEHE TARAE RG-S T EENMEY F RRRUI Rl

030
028
026
0 24
022
020
018
016 =N
014
01i2 ~ -

1 .
010
180 dJ 20:) 220 240 260 280 300

Normahized Dielectric
Thickness (d/X, )

Helatnve Permithvityle)
Fig.5. The dielectric thickness veruse the relative
permittivity.

A%, =3tz Jye g e ), B %
{15/ % = &3lod ﬁl*&f’} 733 0.79954,7F Hof
Fig. 4= A S2 Folof ode) wistsls Azl
(kpike) 3T A% 2®lo] 2 Fig. 5+ 43
#E F/RAE o AAzHel sy FHAS
o] T4 & JelR 18lolch Fig. 429 Fig. 504 Altd
g 3771239 o £AMS FAE 0. 164,
oflm puddte] AIASE kv 1.254,7F HE X F U
o}

Fig.6x (22)9} (24) & ol &3lod &+ lrl A
ol 4 wbapsl = bl gE F&HE W s &
A B4 g s FoAl A % gholl
aj2} ¥ 3lsl= 54 % Jeld 2ol
Fig.6(a) & 3 £48& SHga’) ez ¥
2 Ad g g ler’) o g Tl det b

A g EASAS a2 Hold, AFAg

o] Frtgol wel wiMAlFE FrlHoz Frhs
per’ =1 149 o) H4gE oo Fig 6(b) = A4
FHE Y Azl =Lz o FHAM
&g er”) o} gloll whel W stsle B AF EAE
Veld et} o] A$ ubslgte] H4L 2 7] 9
e FHM &4 a’o] of 0.42 slojof i},
Fig.6(c) = &+ uhe] Hatged ael defale
QAL S Adoln), F A yhAoe] 5.5m o4 olgd wiA}
o] 4% olsl2 "ol odEb FLE2 w2 A
£(ar) o) E4%e HAs =4sid B w4l
E48 dE F Utk o] =FolMe a’ =114 e’

rn=55m=z AA s}

lo

¢
o
=

}L

[

Ir
4

o
-

kOB
e r—A-

o2

020
- 0.18
o
v0.18
o

S0 S
To N
5012 N
©0.10 -

o
008
S0.08 ]
Q

 0.04
0.02
0.00

Refl

1.9 15 20 25 30 35 40 45 50
Relative permittivity

(a) The reflection coefficient versus er’,

1.0

-

c

Cos _—

©

= i

@ /

806 /

£04 \ / ]

2 \ /

- '

o \ /

oz

D v ]
00 02 0.4 0.6 08 10

Dielectric Loss Term

(b) The reflection coefficient versus er”,

o
tn
=)

h
N\

o
S
(o)

o
[N
o

N\

o
-
(=]

Reflection Coefficient
o
Q
L1

I a——

0.02 0.04 0.06 008
Absorber Radius( m)

o
o
o

o
=
PSy

(c) The reflection coefficient versus
absorber radius.

Fig.6. The characteristic curves of the reflection
coefficient.
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