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Abstract

Compact antenna test range is a technique for simulating antenna testing at far
field distance by modifying the feed's sperical wave into planar wave in the test zone.
One major proplem apart from the edge diffraction, which is of concern at low operating

frequencies, is the reflector surface profile error. This proplem reduces the test range’s

wave field. This dictates the upﬁ{ﬂp&l’!j

cy of the test range.
This second year @ Ld%&ne study of the compact antenna

test range reflector su rror and Bppr reducing the reflector edge
h prop ems Is}hdout both by simulation and

capability in modifying the wavefru zone field due to phase variation of the

diffraction effects. T
experiments. Both g i Aomatncal theory of diffraction have been

adopted as methods of

o ;.,
: ‘surface profile error is greater.

. ) P AT
simulation show a greater level o‘tnhase
\ ; ’ / A,

Exper:menta:ftuay of sﬁrfafce pro

carried out by attaching

some small metalliciiles-on-ceciain-positiens-ei-the-reflector surface to produce
. £ y
intentional error on the‘ Wi sing e suﬁce error. Phase distribution

plots obtained from the test zone field probing show significant abrupt phase change at

w0 Eﬂ‘iﬁmjwﬁﬁif "lﬁﬁﬂ i

the Bdge is attenuated with certain level of prescribed attenuation in accordance with
absorption rate of the available absorbers. Results from simulation show that the
amplitude ripples of the test zone field can be reduced by 1-2 dB. This reduction will

decrease as the frequency increases. Experimental results are in the same direction.
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Aperture Field Distribution with effect of Suface Emor

2 T
Lo GO\HmSE.n'I 0.0005, 5.d, 0.0005

— GTDwith SE ||
ot o4
|
i
2| 1j
s 4

Ey (B}

A0 * E——
/ \ !
g ' i S —
1%1 ﬂ‘li 0e i
\\
Y,
= 4
M \
LTS T3 - -y 71:—" - S 1
with o
50+ GTD‘.W\ wéﬁ
2551 T [
STy T = i | ]
: SR L[] 3]0
e HER
1
E-@s iy
! [
8 p vl
& : o
70 H Al Iy K H g 1
| H AL i Rk TNl e H
] i I 1 i } | B r
! iyl L
| " 1 i ]
: it
A (i

) Um
N SR IV H R 8

= -
zﬂ'ﬂ en NITUIANUSITUIALBAURTNITUS nu@mi’gmﬂmmﬂu'm'luwm UYIRAAL

I"'_°
C
DoJl

1) I'I"ﬁ'l.lﬂﬂuﬁﬂﬂ{]ﬂ’]ﬂﬂ‘]uuu’]ﬂﬂu ¥

i -l
fiAuD 10 GHz




Aperiure Field Distribution with effect of Suface Emer
p o . ' . — —

GO
=== GO with SE, me. 0.0005, 5.4 00005
— GTD with 5E

Ey 1dB)

BN B ' : 26
A= % {m)

A) NATLANKAITARLDARIMILLIUNL X
4 - b

), 4
i
\ Fd
M!e nﬂmmuugimd of Surface Emor
-45

— - T T T m—

Bgc b 7357
- Gou-ssmms smmfm.
HGTDMHSE - = ]

T .

I —

Bl

_55|mu-1‘-4- .2 2.4 % 8

0.6 0 1 AN ROAN
X - adis im)

24 L\s

L3S
MI
g

) T"I"I?LL"*II"ILWQ"?{].I‘"I"I FIFATHLUINNY X

JUN & MsuanuatTwIALaAUsEMITIANUANIgMATauNuLT I AREY

iA2N0 10 GHz (sig)



sew (||| ]
[T |
| E |" |
EE |

t ||

‘@IW'] NSRRI ] R

110 « nMsuanuarwIABeALaENITUANUAYIgMATRsAN LRI AGEY

ﬁmwﬂ 12.5 GHz



2 € NMsuAnUAIIIABEAKAENITUANUAIpMATRIAMIN IULTIIIMAREY
d
MAuD 12.5 GHz (via)



2

B pate ﬂh“-ﬁﬁdl#lﬂdi!wr‘l W18 mave g}

s |

e Il ii! iR

um w i

__. . u» ._I____ q__. .._.__.U

QWWN\‘IF ’iﬂ,LiJ‘Vi']’J‘VI El’mﬁl

1) NITUINUINNNIARTHIUNIUNU ¥

2 & nMsuanuasmRBEALAEN IS NUALIgMATRIRUN IR RMAREY

i -
iR 20 GHz



Aprriarn Faid Daotsaton wios sfact of Saries B (0 o 018 miws wapin

T,
i fifl

: U A
| ilu’ . | m.
kot -! Ia

ﬂWﬁ NSRRI 1R

710 & nmsusnusannataauaznswanussigMAressuN i numeasy

fiAaud 20 GHz ()



Apamlre led Distn bution with al’fsct of Surface Error
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Surface Co Polarization e
. Error X - plane y - plane Botaization
btz [ i i] magnitude phase ripple magnitude phase ripple o
16 ripple (dB) (degree) ripple (dB) (degree) (dB)
max min max min max min max min
se16 | 043 | 037 | 543 | 325 | 015 | -003 | 345 | 342 | -1591
se | 042 | 037 | eosy |lBos, [ 015 | 008 | 666 | 446 | -1501
sea | 043 | 036 | 1416 | 412734 016 | 004 [ 1452 | -1212 | -1591
8 SE2 | 043 | 087 | 3415 47544 046 | -004 | 2899 | 2878 | -1595
SE 042 | 0385391 |[-75860|0.15 | -0.06 | 5882 [ 5813 | -15.96
25t | 040 | 086 \ee77/|bo30e | 008 | 011 | 8396 |-11653 | 1607
4SE | 0.41 j'{ A 80 23599 | 001 |, 019 | 11606 |-23568 | -16.14
SEM6 | 0.42 9,-&} £4a | g5 | 000, ]| 008 | 466 | 358 | -1604
ses | 041 {048 | 78s7| 715 | 000 |w00s | 80 | 400 | -1604
SE/4 | 042 jﬂ.at;/ 12340 | Be7 |000 |, -009 | 1807 | -13.35 | -16.06
125 | ser | o043 | ods J 9148 | 2685%] 000, | 010 | 3446 | 3144 | -16.10
SE | 043 | -0.44f| 58361 4388 000 | -0.11 | 6825 | -6328 | 1611
2SE 047 | -0.40 wsézg 47679 000 | -0.14 | 8195 |-12074| -1622
asE | 035 | -0.50° 118586 | 23779 | 001 0.15 | 11851 | 23635 | -1620
SE/t6 | 04374038 | 701 | 414 | 009 5003 | 433 | 854 | 1509
SE/8 042 1.-038 | 1203 | -927 | 009 | 003 | 853 | -494 -15.98
SE/a | 043 12038 | 1288 | -1508 | 009 {-4-003 | 1801 | -1469 | -16.02
50 | sez | o042 | -03ns 4825 | -4432 | 008 | -0.04 | 3386 | -31.92 | -16.01
SE oair | 030 | 1 74a9 §/F4769 |dos5|) “oey | 67.39 | -6460 | -16.04
2SE | 045 | 040 | 11819 | 23238 | 002 | -0.10 | 8675 |-23847 | -1621
a5t AT o0l D52 Fi1620) [2306l 00 | /102 7)) 119199 |-237.54 | -16.16
SEm6. | 044 | 041 | 622 | -463 | 019 | 010 |" 520~ 439 | -30.19
S8 | 043 | 041 | 968 | 956 | 020 | 010 | 11.84 | 649 [ -30.19
SE/4 | 044 | -041 | 1557 | -1508 | 020 | -0.11 | 1565 | -14.47 | -30.19
40 | sez | oaa | -041 | 4006 | 3691 | 020 | -0.12 | 3585 | -35.83 | -30.20
SE 044 | 042 | 6750 | 6436 | 020 | -0.13 | 67.23 | 7236 | -30.19
2SE | 044 | -043 | 21879 | 11947 | 020 | -047 | 17471 |-11593 | -30.20
4SE | 042 | -048 | 23823 |-119.6| 019 | -019 | 23885 | -11785 | -30.19
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