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Its shape and size had metaphorsize from the u
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paper, the resolution of the bearing angle erro
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I. INTRODUCTIO

Several improvements have been made on th
the MLAs. The useable frequency was imp
20 KHz to 55 MHz by the introduction o
separate the magnetic loops and the in
electrically small material to the near-field 
small radiator. That type of MLA (figure 1) 
the magnetic EZ antenna which has been pr
100MHz [1]. Recently, the MLA applicatio
plasma physics i.e. heating and ionizatio
plasmas, laser-plasma interactions, plasma 
and active experiments in space, excitation o
whistler modes in magnetized plasmas. 
radar (SAR) is a special sensor located eit
spacecraft which uses the motion of the SA
target region to provide spatial resolution 
figure 2). It has been established that the sp
finer with conventional beam-scanning rad
achieved when successive pulses of r
transmitted to "illuminate" a target scene. T
of each pulse is received and recorded usin
forming antenna, with wavelengths used 
meter down to millimeters. The bearing a
beam-forming antenna and SAR antenna c
The MLA is presently used for space c
minimize the bearing angle error. Certainly 
its functionality than already known. In this 
a magnetic loop antenna (MLA) – suitab
fading in multipath propagation by appl
displacement theory on the slots of a ground 
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II. THEORETICA
 

The time- independent Schrödi
equation was modeled to open
and its effect on radio propaga
(figure 2). The Euler-Lagran
function 
the governing equation i.e. 
 

 
III. EXPERIMENT

For the purpose of this study
Equation [18] of Ref [3] which
the antenna. We propose an int
capacitance range between 25 t
the front open port or alongsi
varactor is used to limit the ab
help of a high series resistan
protection resistor (R) of respe
expected to allow only direct
alternative current flow. The ty
not specified largely due to co
and the flexibility to incorporat
science, though; we acknowl
source of discrepancy betw
radiation patterns. 
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, we shall be concentrating on 
h expresses the functionality of 
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IV.         RESULTS AND DISCU
 

The radiational angular displacement th
substituting the slots on the ground plane w
angle which had been properly accounted for i
equation (2) drawn from Ref [2-5],  

 

Figure 2: Antenna application to spacecr
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Slot with higher width is r

radiation angle; slot with lowe
cosine of the radiation angle. The
radiation angle represents the ML
the relationship between the radi
functionality of the antenna as sh

Though the radiation pattern
slots on the ground plane are ve
of the MLA differs at various 
higher width was more effec
minimize the ground plane effe
loop antenna. The slot with lowe
concept is in agreement with the
in the past. The new discovery 
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coefficient was better than -2d
significant difference between M
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i.e. 1.3MHz, 2MHz, 2.5MHz, 5
was confirmed to favor impedanc

 

raft [6] 

or without slot 

Figure 4: Verification of the angu
functionality o

 

   (2) 

represented by the sine of the 
er width is represented by the 
e sum of both cosine and sine of 
LAs without slot. We simulated 
iation angle and its effect on the 
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ery similar but the performance 
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fects on planar UWB magnetic 
er width was less effective. This 
e experimental discoveries made 
is that the MLA is functionally 
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(x)) as shown in figure [4], It 
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The multipath fading is caused by large
factors e.g. reflection and refraction in 
atmospheric ducting e.t.c. Hence, the changi
as shown in figure (6), reduces the changin
over short distance. For example, between -
possibility of changing signal strength via 
short time is minimal. Also, figure (6) po
possibility of random frequency modul
common to varying Doppler effects along
paths. Figure (5) shows a two scenario to in
dispersion of the multipath propagation 
dispersion between a ‘coherent’ multipath (i.
‘incoherent multipath (i.e. cos (x) and sin 
These results further affirm the efficiency of 
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Figure 5: Frequency testing of MLA with and with
 

Figure 6: Frequency tuning of MLA withou
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