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ABSTRACT

Antenna is a radiating element which radiates indakctions into space. The antenna is used ireless
communication systems for the transmission andptewe .single antenna element is not sufficienptoduce required

gain and bandwidth. That is the reason why arresyslasigned by researchers.

Array is nothing but a group of elements arrangecbivs (linear) or rows and columns (planar) whicbhvides
more gain and bandwidth. In an array system thex tn@am width is reduced by increasing number aofietds, hence the
gain and directivity is increased. The side lohel®f a linear array is -13.5 dB which is mostiadble for point to point
communication. In the present work by using stathdamplitude distribution is used to reduce the dalee level is
reduced up to -22.0 dB and which is compared withuniform linear array. Plots are drawn for snaaltl large arrays
from N=10, 20and 40.

In the present work the practical element arragsdmsigned for small and large arrays .the reanétssompared
with the ideal arrays which came with good agredniEine practical element used in the present werkdveguide. The
standard rectangular waveguide are used in thik woproduce narrow beams and high gain, by naglgdbter element
interference the designed wave guide arrays forQ\2f,40 by adopting standard amplitude distributorthese arrays

side lobe level are also reduced and are compaitbdhe isotropic arrays. The results come up githd agreement.
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Multiplication
INTRODUCTION

An antenna array is a group of antennas connectdcaaanged in a regular structure to form a sirgiEenna
that is able to produce radiation patterns whiehraot produced by individual antennas. In an asgsgem the main beam

width is reduced by increasing number of elemdmgace the gain and directivity is increased.

Waveguide fed slot arrays have found applicationsiany radar and communication systems. Elliotsgméed a
technique for designing linear and planar slotyarH], [2]. This design procedure includes extemmatual coupling
between horn elements in the array. Internal higleomode ccoupling between adjacent radiating stobugh the Tk
mode was also incorporated in the design procefRirethe internal higher order mode coupling betwesdjacent
coupling slots in the feed waveguide and that betwadjacent radiating slots have also been inastigby the method of
moment solution of pertinent coupled integral emures{4],[5]. Waveguide resonant slot array anterarasused in many

applications such as radar and wireless mobile camugation system. In general, the longitudinal ghsiot which is
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embodied in broad wall of rectangular waveguidased to realize resonant array [6]. As anothera&l@y antenna, the
edge slot modified in side wall of waveguide is la@gpto the array antenna requiring a beam patiékt-plane.

WAVEGUIDE

Waveguide is a metal tube or other device, confirsind conveying microwaves. Basically there aredifferent

types of waveguides such as rectangular waveguideiscular waveguide which are propagate in tldi§erent modes.

In this paper open ended waveguide is considerddtas a type of rectangular waveguide, opensaeiid and

terminated in a large ground plane.
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Figure 1. Open Ended Waveguide

FORMULATION

The origin of coordinates taken at the middle tfamsverse cross section rather than at a coheegléctric field

of the incident T, mode can be expressed in the form. [7]

i X i -
E Iy = Ccos e jwt =Bi102) (1)
a

It will be assumed that these two fields comprisetiulk of ET in the aperture. Then

E; =1, Clcosn—é ()
a

Equations (8) and (9) indicate that there is omly{eacomponent, given in normalized form, given by

na .
COS(}LSIHO)
E, (8) = n2cosh — . ©)
n? - 4[sin9j
A

In the YZ-plane ¢=90,270), there is only an, Eomponent, given by

sin (Esin 9}
_ A (4)
E,(6) = ——— =~
(Esin 9]
A
Plots of the principal-plane field patterns, foe ttypical values (a)j=0.7 and (¥)=0.35, are shown in below
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figure.

—WAVEGUIDE

Figure 2: Normalized E-Field Pattern of an Open Enéd Rectangular Waveguide

PARABOLIC AMPLITUDE DISTRIBUTION

The normalized parabolic amplitude distributionigpiven by

A(X) =1- ﬁ—x} (5)

The radiation pattern for parabolic amplitude disttion using the equation (5) is represented guFe.3.
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Figure 3: Parabolic Amplitude Distribution along the Line Source

PATTERN MULTIPLICATION PRINCIPLE
It is defined as the element pattern multipliedhwitie linear array factor.

Total radiation pattern = Element pattern X Arractor.

N ﬂuX
Er(u) =E4(8) x Z A(X)e

n=1 6)
Wherex = % spacing function (7)

N= number of elements in array
Where ¥, is the location of the'telement,
u=sind

E.(6) = Element Pattern
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E;(U) = Total radiation Pattern of the Array.
RESULTS

The parabolic amplitude is used to decaying the tothe levels to the required level.. The side lEwel of a
linear array is -13.5 dB which is not advisable paint to point communication. In the present wbskusing standard
parabolic amplitude distribution to reduce the datee level up to -22.0 dB and which is comparethwhe uniform linear

array.

In the present work the waveguide arrays are dedidor small and large arrays .the results are emetpwith
the ideal arrays which came with good agreemeng dilnplitude distribution with element location iegented in the
tabular forms from tables 1 to4. The discrete palialamplitude distribution for N=10, 20, 40 areepented from figures 4
to 6 with specific locations by using formula (3he standard rectangular waveguides are usedsnithik to produce
narrow beams and high gain, by neglecting intemel& interference and the designed wave guide afoayN=10,20,40
by adopting standard amplitude distribution tostharrays side lobe level are also reduced andampared with the

isotropic arrays and the plots are presented frono1L2. The results are presented in the u- Domain

Table 1: Parabolic Amplitude Distribution with Spedfic Location of N=10 Elements

S.No | Location x, | Amplitude A(x)
1 -0.9 0.19
2 -0.7 0.51
3 -0.5 0.75
4 -0.3 0.91
5 -0.1 0.99
6 0.0 1.00
7 0.1 0.99
8 0.3 0.91
9 0.5 0.75
10 0.7 0.51
11 0.9 0.19

Table 2: Parabolic Amplitude Distribution with Spedfic Location of N=20 Elements

S.No | Location x, | Amplitude A(x)
1 -0.95 0.0975
2 -0.85 0.2775
3 -0.75 0.4375
4 -0.65 0.5775
5 -0.55 0.6975
6 -0.45 0.7975
7 -0.35 0.8775
8 -0.25 0.9375
9 -0.15 0.9775

10 -0.05 0.9975
11 0.00 1.0000
12 0.05 0.9975
13 0.15 0.9775
14 0.25 0.9375
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15 0.35 0.8775
16 0.45 0.7975
17 0.55 0.6965
18 0.65 0.5775
19 0.75 0.4375
20 0.85 0.2775
21 0.95 0.0975

Table 3: Parabolic Amplitude Distribution with Spedfic Location of N=40 Elements

S.No. | Location x, | Amplitude A(x,)
1 -0.9750 0.0494
2 -0.9250 0.1444
3 -0.8750 0.2344
4 -0.8250 0.3194
5 -0.7750 0.3994
6 -0.7250 0.4744
7 -0.6750 0.5444
8 -0.6250 0.6094
9 -0.5750 0.6694

10 -0.5250 0.7244
11 -0.4750 0.7744
12 -0.4250 0.8194
13 -0.3750 0.8594
14 -0.3250 0.8944
15 -0.2750 0.9244
16 -0.2250 0.9494
17 -0.1750 0.9694
18 -0.1250 0.9844
19 -0.0750 0.9944
20 -0.0250 0.9994
21 -0.0000 1.0000
22 0.0250 0.9994
23 0.0750 0.9944
24 0.1250 0.9844
25 0.2750 0.9694
26 0.2250 0.9494
27 0.2750 0.9244
28 0.3250 0.8944
29 0.3750 0.8594
30 0.4250 0.8194
31 0.4750 0.7744
32 0.5250 0.7244
33 0.5750 0.6694
34 0.6250 0.6094
35 0.6750 0.5444
36 0.7250 0.4744
37 0.7750 0.3994
38 0.8250 0.3194
39 0.8750 0.2344
40 0.9250 0.1444
41 0.9750 0.0494
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Figure 4: Parabolic Amplitude Distribution with Dis crete Locations of N=10 Elements
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Figure 5: Parabolic Amplitude Distribution with Dis crete Locations of N=20 Elements
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Figure 6: Parabolic Amplitude Distribution with Dis crete Locations of N=40 Elements
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Figure 7: Isotropic Array with Parabolic Function for N=10 Elements
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Figure 9: Isotropic Array with Parabolic Function for N=40 Elements
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Figure 10: Synthesized Isotropic Arrays with and wihout Waveguide for N=10
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Figure 11: Synthesized Isotropic Arrays with and wihout Waveguide for N=20
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Figure 12: Synthesized Isotropic Arrays with and wihout Waveguide for N=40

CONCLUSIONS

In this work the waveguide arrays are designeedaice side lobes by using parabolic amplitudeidigion. The
results are come up with good agreement. The amdglitlistribution with element location is preseniedhe tabular
forms from tables 1 to 4. The parabolic amplitudsrdbution for N=10, 20, 40 and 60 are presentednffigures 8 to 11
with isotropic radiators and from 12 tol5 with wgueales. The results are useful for wireless compatiun and radar

application. The side lobe level are reduced w220B.
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