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ANALYSIS OF RADIATION PROPERTIES
FOR PARABOLO I DAL REFLECTOR ANTENNAS

This program can be used to compute the radiation pattern of an axisymmetric
paraboloidal reflector with linearly polarized source at the focus,Given the primary
pattern of the source,the fields of both copolarization and cross-polarization in the
aperture plane of reflector are expanded in fourier series and modified Jacobi poly-
nomials,and the far-field is determined by a rapidly convergent series expression of
the Bessel functions,The coefficients of the series are independent of the obse-
rvation angles so that rapid pattern computation is possible for a large number of
observation points,

The parameters accepted by this program are:

1.Diameter and focal length of the reflectory
2,.0bservation angles of Phi and Theta;
3.Number of terms in the series representation,

Once these are entered, the coefficients of the series representation will be
displayed,the radiation pattern will be listed, and a far-field datafile for pattern
plotting will be created,

A source pattern subroutine starting with line 3000 is needed,

Press any key to continue (fEfiJ—$#)
B B o1-1
D,F (in wavelengths) : 50,20
Phi (in deg.) : 45

o 4 .



Theta (in deg,) : min, max,step ¢ 0,5,0.2

Numbers of series-terms: M N : 5,5

m n Amn Bmn Cmn Dmn

0 0 2.2981E-11 0.0000E + 00 -3,6066E-02 0.0000E + 00
1 0 -2.3561E-11 0.0000E + 00 -1.5589E-02 0.0000E + 00
2 0 3.3357E-12 0.0000E + 00 ~2.8962E-03 0.0000E + 00
8 0 -3.8822E-13 0.0000E + 00 -3.8359E-04 0.0000E + 00
4 0 -2.4289E-12 0.0000E + 00 -4.48597-05 0.0000E + 00
3 0 5.4049E-12 0.0000E + 00 -3.2077E~06 0.0000E + 00
5 5 1.5671E-11 -1.4309E-11 -2.6726E-10 2.3585E-10

Save a DATAFILE of pattern for plottingy (Y/N) y
Filename : P-REF-01.PAT
GO ON or EXIT? (G/E) E©

END

#¥1-1 PATTERN OF PARABOLOIDAL REFLECTOR ANTENNA
D=50 F=20 (wavelengths) Phi=45deg.

Theta Ex Ey Etheta Ephi E EdB)
0.0000 0.0000 1.0000 0.7071 0.7071 1.0000 0.00
0.2000 0.0008 0.9721 0.6879 0.6868 0.9721 ~0.25
0.4000 0.0030 0.8919 0.6328 0.6286 0.8918 -0.99
0.6000 0.0061 0.7693 0.5484 0.5398 0.7695 ~2,28
0.8000 0,0096 0.6196 0,4449 0.4313 0.6197 ~4.16
1.0000 0.0127 0.4595 0.3339 0.3159 0.4596 -6.75
1.2000 0.0149 0.3060 0.2269 0.2059 0.3064 ~ 10,27
1.4000 0.0156 0.1734 0.1337 0.1116 0.1741 ~15.18
1.6000 0.01438 0.0711 0.0608 0.0398 0.0726 —22.78
1.8000 - 0.0126 0.0030 t.0110 0.0069 0.0130 - 37.73
2.0000 0.0095 0.0325 0.0163 0.0297 0.0339 ~29.40
2.2000 0.0059 0.0413 0.0250 0.0333 . 0.0417 -27.60
2.4000 0,0024 0.0318 0.0208 0.0242 0.0319 ~29.93
2.6000 0,0004 0.0133 0.0098 0.0092 0.0135 -37.41
2.8000 0.0023 0.0053 0.0023 0.0035 0.0059 - 44,55
3.0000 08.0030 0.0191 06,0114 0.0156 0.0194 - 34,27
3.2000 0.0028 0.0246 0.0154 0.0193 ©0.,0247 —-32.13
3.4000 0.0018 0.021% 0.0142 0.0168 0.0220 —-33.16
3.6000 0.0006 0.0133 0.0030 0.0098 0.0133 - 37.52
3.8000 0.0006 0.0022 0.0020 0.0011 0.0023 -52.77
4.0000 0.0014 0.0078 0.0045 0.0065 0.0079 - 42,01
4.2000 0.0018 0.0141 0.0088 0.0112 0.0142 -36.93
4.4000 0.0016 0.0155 0.0099 0.0121 0.0156 ~-36.13
4.6000 0.0010 0.0123 0.0080 0.0094 0.0123 -38.17
4.8000 0.0002 0.0060 0.0041 0.0044 0.0060 -44.49
5.0000 0,0005 0.0013 0.0005 4.0013 0.0014 -~56.97
M=8 N=35 DATE. 05-02-1986
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2.R>0.62D(D/\)1/2,

3. KB FF 3% FiGauss-Legendre WEB S, HBORKAGHKPIATIRESABH, KK
R A B TR B AR B .

E. SR

AEfT AR, MRS MR T 300045 R A M R Th A ) i R O (07
TR EETRED, BRELRARN AZRTHPHER, FEREEN, GEFATR
Gy GFRFPHERTRSEIEFPHERRAA. EABT, HPHEGHBRFE RS
300047, HUSHIRZhT5 i B R B Sycos? 29

BEFREEBREXREMBEL-1. APRA D/A. F/A, B/N, DIRRBHE 0 19 BUE
HEHE, TELEIL S mERENER. 2 D/A =50, F/L=20, R/\=5008f, #HlE& EHA
PESRMT, TENRHAE2-1,

02
Ne. 02

RADIATION PROPERTIES OF
PARABOLOIDAL REFLECTOR ANTENNAS
IN FRESNEL REGION

This program can be used to compute the radiation pattern in the Fresnel region
for an axi-symmetrical paraboloidal reflector antenna,Based upon the geometric opti-
cs theory, the fields in the reflector aperture are determined, and the fields of the
observation points in the Fresnel region are predicted,

The parameters accepted by this program are:

1.Diameter and focal length of the reflector;
2.0bservation distance from reflector to field points,
3.0bservation angles of Theta,
After these parameters are entered, the radiation pattern will be listed,
A sourc;z pattern subroutine starting with line 3000 is needed,
Press any key to continue ({£{J—@&)
: B & B 1-1

D,F,R (in wavelengths) : 50,20,500

Theta (in deg,) : min,max,step ¢ 0,3,8,0.2

Save a DATAFILE of pattermp (Y/N) N

Go No or EXIT9 (G/E) EO©

 © ®ALR, BEME. ERAC, EFSRREELGKE. BATRA—GRSSREETN,
e T o



®2-1 PATTERN OF PARABOLOIDAL REFLECTOR ANTENNA IN THE FRESNEL REGION

D=50..0000 Cwavelengths) F=20.0000 (wavelengths) R =500.0000 (wavelengths)

THETA . 0.0000 0.2000 0.4000  0.6000
E: 1.0000 0.9826 0.9348 0.8679
E (dB>; 0.0000-0.1522 -0.5855 ~—1.2307

0.8000 1.0000 1.2000 1.4000 1.6000 1.8000
0.7962 0.7307 0.6738 0.6196 0.5594  0.4887
-1.9797 -2.7266 -3.4291 -4.1577 -—5.0449 -6.2184

THETA . 92,0000 2.2000 2.4000 2.6000
K. 0.4101 0.3326 0.2678 0.2231

2.8000 3.0000 3.2000 3.4000 3.6000  3.8000
0.1953 0.1726 0.1462 0.1151 0.0855 0.0870

E (dB); ~7.7416-9.5616~11.4447 ~13.0292 —14,1876 -15.2576 —16.6996 ~18.7771 — 21,3567 —23.4784

., EREM

AD/\=50,F/)\
=20, PRI ERG A
B R B Acos®g
B, BR/\=300,
500,1000,2500,107,
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SRt
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