BETROEBRSRE B 115 F6 3 20005F 9A Y 2000-11-6-20
HiAbg Bk Wl 2 vy 2 g = ok

Hemisphere Type Luneberg Lens Antenna with a Reflector
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Abstract

Hemisphere type Luneberg lens antenna with a reflector(frequency : 9.375 GHz, —3 dB beam width 6°,
diameter 30.3 cm(about 10 A), which is miniaturized and lightweightized by attaching a reflaclor on a section of
half the Luneberg lens anfenna, is designed and fabricated on the basis of Luneberg lens antenna from which easy
beam pointing is acquired onlyv by movement of lst radiator.

Measurement shows —3dB beamwidth is 6.1° in case of E-plane and 5.5° in ¢ase of H-plane. Thase are good
agreements with expected vafue. Gain of this antenna is 26dBi(Aperture efficiency for uniform distribution ; »
= 44.67%) which is greater than that of Ist radiator(Rectangular microstrip antenna} by 204 dB. And. after
calculating the approximated pattern of the Ist radiator, far-field pattern, whose source is the second aperfure
source formed from the approximated pattern of the ist radiator is computed. Comparing this far-field patfern
with the expected pattern, a (relatively) good agreement is chserved.

Cirenlar polarization Luneberg lens anterma is also manufactured by making Ist radiator so that it has the
characteristics of LHCP and RHCP radiation. The results are as followings : —3 dB beamwidth 5.8°, side lobe
fevel —153 dB, isolation between LHCP and RHCP radiatien 25dB, axial ratio 2 dB bandwidth about 1.4
GHz(14 9%).
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Fig. 2. Configuration of Luneberg lens antenna.
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Fig. 4. Radiation pattern of lIst radiator in the casc

of linear polarization.
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Fig. 5. Linear polarized radiation pattern of Lune-
berg lens antenna with a reflector.
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Fig. 6. Approximated radiation pattern of Ist radiator.
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antenna.
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Table 1. Characteristics of 90 ° hybrid circuit.

Power division ratio(dB)| Phase differcncc("ﬂ
Measured | Calculated | Measured | Calculated
Su -3.10 0 0
S —3.57 ) —B0.8 =909
Su | -3 ” 0 0
Sy -3.51 89.0 90.04
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Circular polarizalion, B-%=88°

------ Reversed polarization
] ° // /\ 4‘
oy g =

M N TN \\
P AN Y AR

a0
IKGLE ldegree)

B0, 13 HRaL
g eteig

Fig. 10. Ciroular polarized radiation pattern of st

AW} W7 HlojIEAE

radiator.

SRR “}O?E’LE EQ 17 WA)E g =
2Tz} Rabe 24N 4 g a9 R s 0
T BuE a2 delus LA 995 4

B-w=58"
"""" Reversed circular polarization

— Circular polerization,

— 0 T
=
=
10—
or
it
I e
: :=\
~30f — e —
v J AU N
P ERAYA WL WNM\J a3
-90 0 180 270

g M gk
Fig. 11

ANGLE [degree)

q 2vimaIedz oy 949 s
. Radiation pattern of hemisphere type Lune-

berg lens antenna with refleclor in case of

cireular polarization.

= | '

—t— 1

o | g \

_za! f; ] |
| A PN !

7PN
% } v
8 375 ) 9 375 10 375
Freg {GHz)

B 12 2y

Fig. 12. Axial ratio.

AE EAAGE 79 14, 9 SPA0E '“f]
R

12¢] 1ER)
= -3 dB |

o} o 2w 2

GHZ(14 POZ NFE Aoy dHs

ol
A,

Hieh
=

Ay
%5,
I
L‘ r

SR WA AR 74
Z 58 AlojogH
TR 23 dBE Jdehjz qldh

T Forold 074 dBR kg %

A

aB olate Fit

L%

SelBElE B2e i U wa)
o QuR EHL A2 F 9o 4
e MR G4Y 9nd 298 o

2, 9 B 1A 40 sl o)
51 J_]D n].cg A% T:]ﬁi.;;}.



E 2. otelv A54
Table 2. Antenna characteristics.

A gy =0z oy

i

Hemisphere type Luneberg
Microstrip antenna lens anlenna with a
reflection
Porl 1 Port 2 Port 1 Port 2
Return loss{dB) -17.20 -20.40 —13.47 —10.68
RHCH 0.l
Axial ratio(dB)
LHCH 0.74
Linear polarization gain{dBi) 5.5 54 259 24
Linear polarization B 102.2 1027 6.1 3.3
beam width(MHz) H 704 75.0 53 6.1
Circular polarization sidelobe(dB} —15.3 -143
Tsolation between poris(dB) 34.04 34.06 34.04 34,406
Isolation between RHCF and LHCP(dB) 19.0 189 250 253
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