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The Analysis of Dual Beam Offset-fed Dish Antenna
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Abstract

Offset-fed dish antennas are considered. Offset-fed dish antennas are widely used for DBS reception, the
problem of offset-fed dish antenna has, however, received little attention because of its complicated and
asymmetric geometry. A Fourier-transform technique and Physical Optics are employed to express the fields
radiated from offset-fed reflector and feed horn aperture. The simultaneous equations are solved to obtain a
solution in a fast convergent series, thus facilitating the numerical computation. For given parameters such as
diameter of reflector, focal length, offset height of reflector center, exact solutions are derived. Since offset-fed
dish antenna has an application as multi-beam antenna using multiple feed, a brief feasablity of dual beam antenna
for Korea-SAT (116 °E, EIRP 59 dBW) and Orion-SAT (139 °E, EIRP 54 dBW) is given in Conclusion.
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—(n ., H,—n,H,)uv
—(n Hy—n,H,)uw (A4)
G,=2[(n,H,—n,H,)(1—*)
—(n,H,—n,H,)uz
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—(n,H,—n,H,)vwl (A5)
G,=2{(n,H,~n,H,)(1—w)

—(n,H,~n,H)uw

—(n.H,—n,H,)vwl (A.6)

§W~H O H,,. & .0, w) 9 BF
2A, WA EWAAY A= E WARA golw
SE Zo £70) He} vkt ol e BAo
A (r,¢) ) BHZ EHY & AT

“w = 7 cos¢’ (A7)
v = 7 sing (A8)
w = (2 — 4f3) /(4 f) (A9)

A~ 6 n,,.v («,0,w)dF
F2A, 9 FAYE ofdld &y} Zo
(r,¢) 8 2 EQE £+

by —u

n,(o, v, W)= (—2 T )

—~ 7 cosd’

= —F/——— = ’ A.10
(‘/W) nx(7.¢) ( )

n (W, v, w)= -V
o (2\/fw'+2f2)

_ — 7 sing’ _ ,
(W) ny(r,¢") (A.11)
(0, w) = [

n,(u,v,w IPEETE

2 f

= —F/—| = : A.12

(m) nz(”,‘ﬁ) ( )

r

#3323 WE (4,0, w) E I8 19
Ao 3 (6, ¢) 9 TF= TEE £ Qo

u = sinf cos¢ (A.13)
v = sind sing (A.14)
w = coséd (A.15)

GHA G F AR G (7, ¢,0,6) TS A
HEW, f1,,2300,8)% g12:(r,¢)E BFE
9 92 olds 2ol 298 4 U

G.(r,¢,0,8)=f1(6, ) g\(r,¢)

+ f3(6, ¢) g3(7, ¢)

+ 7,6, ) ga(r, ¢") (A.16)
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f1(9,¢) =1- u2

f2(0,8) = —uv

f3(6,6) = —uw

g(r,¢') = 2(n,H, — n,H,)

gy(r,¢') = 2(n,H, — n,H,)

gs(r, ¢y = 2(n,H, — n,H,)
H1Fd
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