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1. INTRODUCTION

To meet a rapidly increasing information, microwave antennas have been required
to have better electrical, transmission characterristics over wide range. One of the
probloms which degrades the transmission quality of a microwave antenna is the
crosspolarization, Some studies on the problem have been made already, 13 and it is
known that there occurs no crosspolarization theoreticaliy in the E-plane, and H-plane
if the primary radiator is excited linearly at the focus of the parabolic antenna,
Measured E-plane and H-plane pattern, however, give some crosspolarization even in
these two planes,

Several reasons for that are asymmetrical primary radiation, reflector surface error,
scattering from the supporting poles of a primary radiator and from a vertex plate
(which is used for better impedance matching between the feed and the reflector), etc,

47

In this paper are described the crosspolarization due to asymmetrical feed radiation,

2. INCIDENT FIELD AND FAR FIELD

Fig.1 Coordinate System

To Reflector
Fig.2 Asymmettrical Feedpattern

Fig. 1.shows the coordinate system used here, and P, Q are the observation and a
surface point on the reflector, respectively.
Radiated field intensity is calculated under the following conditions,

1. The specific parabolic reflector antenna under consideration is located at far zone
area from tha feed point, that is;
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2(nx H,), in the illuminated regions,

J= corverninains o)

0, in the shadowed regoins.
2. No backward radiation(scattering) from the feed at the focus:
3. Observation point P is located at far zone area from the reflector, that is; R>F

Incident field E; on the reflector by the feed is given as follows;

E=(f,(¢', $)ey +1(g, ¢)e¢/]ﬂ(_;_jkp_) ........................

o : distance between the feed point and a point Q on the reflector
k : free-space wave number

@

Then, the secondary field E, at P is, (23

E 'e_j“"(# %

p=—i o —e—) [N (N @g)Jovrererreeremmmerarmannennes ®
where N= SAZ(n x H)eh®y e dA

= SAJS.eka,-eR)d A

Hi=(—2—)% Pox Ey

3. ASYMMETRICAL FEED PATTERN

To consider asymmetrically radiated field from the feed, the primary feed is divided
into four regions, Fig, 2, Assuming the feed is linearly polarized along the X-axis,

the field by the feed is described;
E} =[f:(¢)cos¢’e¢+ N (¢)sing’e,"] exp(—jk) ®
where N : region number (1-4)
Writing fi(¢) as £}, f(¢) as £}, then
=14, =1}
=14, =14
4, CALCULATION OF SECONDARY PATTERN

Surface current density J§ induced by the radiated field from the N th division of

the feed is obtained substituting Eq. @ into Eq. ® as both m and #, are easily
known in the case of a parabolic reflector,

%
§=2 (—eﬁ) . {— f %sin—szb—cos¢’e,+ cos ~f.,f’—(f§cos¢'e¢+ fg‘sinqs’e,,')} ®

substituting Eq. @ into Eq. ®), we get secondary pattern.
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4—1 FIELD INTENSITY IN THE E-PLANE (0=0)

Let normal-polarization and cross-polarization component of E» be Exp (@)
and Exr (®), respectively,

- P94 oNE
Ew(@)=-— ji%;—so [NZIS(NZ 1)—2—{ cos@cos—’/’*(f jcoste’ + f}ysin’g’)
+fE-Sin@Sin—szb—cosgb’}-Zpsin—g»e-jkl’Sdgﬁ’ ]d(/: .................. ©)
-ikR Py z
Ea@=-i% | (E,(,, [di-tein2s}-0 T —— ®

where s=1+ cos@cos¢— sin@singcosg’

Integration of Eq. (D), with respect to ¢’ from 0 to 2z gives the forms;

2e” IR Y04 1 ¢,
+£5 -Siﬂ@Sin—g—-.Cz(N’ 1)] PSin“(/zL‘e’-‘k”(”“’s@”sS”)dgl} ...... ®
. e—JkR %9 4 v ¢ . ¢
Exr(@)=—i—3; '“S S (= ¥4 18)+S2(N, 2) pcos—5—sin—-e kP Ureos@eospdeh oovvenvriniinnnnnnn )
iR , 3 )
N—’é«
where. S;(N,p)= S sinpg’«elzeoss'dg
(N—n—g-
TR @
7
C:(N,p)= S cospg’»elzeoss’dg’
(N-n«f;-

z=kpsin@sing
Evaluation of Eq. @@ substituting Eq. ® gives;

-jkR ¢0
Exi(®) =8£—,2JR—S 2 (-D"em LslD) (it fl)psin e oareotionp dg.o.@

where Jn(z) is Bessel function of order m and argument z.
4—2 NUMERICAL COMPUTATION RESULTS

Giving asymmetrical feed patterns to Eq. ®. we have near-axis pattern of Exe (@),
Exr(®)in Fig. 3. Equation ® means that feed pattern is asymmetrical in the H-plane,
and this gives rise to a crosspolarization in secondary pattern. Fig. 4. shows maxi-
mum crosspolarization level wih respect to F/D ratios,

fi=f4=f};=cos¢
4, =cos"¢
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CROSS-POLARIZATION IN THE E-PLANE
DUE TO
ASYMMETRICAL H-PLANE FEED PATTERN

TYPICAL RADIATION PATTERN [E-PLANE]
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5. GONCLUSIONS

Out of several causes contributing to the crosspolarization of a reflector antenna,
those by asymmetrical feed pattern are described. As is easily understood from Eq.
@, only H-plane feed pattern contributes to the crosspolarization in the secondary
E-plane, and E-plane feed pattern does not contribute, Calculation and numerical
computation results show that axially symmetrical horn antenna, such as scalar horn,
corrugated horn are effective to suppress the crosspolarization,
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