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Chapter 2: Diffraction synthesis and radiation pattern computation for reflector
antennas

2.2.1. Calculation of specular points

The UTD implementation on the subreflector consists of an evaluation of the reflected
field and the edge diffracted field . The reflected field is calculated by finding the
specular point on the subreflector using the known feed positicn and the known point
on the main reflector where the retlected field needs to be evaluated. In the
subreflector coordinate system as shown in Figure 2 let (x,, ., z) be the specular point
on the subreflector, (Xg, s, 24 ) the feed position and {xm, Y, Zim) the point on the main

eflector where the reflected field needs to be calculated. The direction cosines for the

incident and reflected rays are given by

(x,s - xr)

L =
o RO
A
M, = («‘1’_;__{_)_ , and (2.5-2.7)
A
{
where
[ 2 2 { 32
R, = e, = x) + b =) e -2 (28)
and
(xs - xln)
L, = =
1
' (ys - y{n) , (2.9-2.11)
M, = ——F——
R,
(3« - 31}
N, = % .
where
/ 2 2 2 :
Rl = “j(“xs - x!n) + (y: - yin) + {25 a Z!n} {2‘12}
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The incident magnetic field is found by using GTD on the feed/subretlector

. - KR -7
4 = Jj. J :_,———jai
;o R =T
H =V x 4, and
— 1 —
E = —V x H
JOH

Substituting the far-field approximation |[R - 7|

the caicuiation of the required field quantities.

— it

o A (. A »
A= kg 08— 1,4), and
- — ki / . ~\
E = jkn AR \Y{,G + !’ﬂi)
where
T = [[ J@e as

o

scattered fields

(2.63)

(2.64)

(2.65)

. 7' into (2.63) allows

4

(2.66)

(2.68)

The integration in {2.14} 1s performed on the main reflector surface with the help of the

surface Jacobian transformation given by
| 2 2
PR A [ 5 .59
g -+ -+ .
: \j\&x") 5v)
so that (2.68) 15 given by
T Fro L JRF It
o= .ﬂ- J{?")e'] ' Jsdb (270)
s
Equation (2.70) can be simplified by introducing the following definitions
Ja, Yy = T (2.71)
and
FUPo= 2 cos 8 4+ wx' + (2.72)
where
u = sin & cos ¢ , and (2.73%
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