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Unit 4  

Syllabus: Antenna array synthesis 

Introduction, retarded potentials, array structures, weighting functions, linear array analysis, different 

forms of linear arrays, Schelknoff unit circle, linear array synthesis, sum and difference patterns, Dolph-

Chebychev synthesis of sum pattern, Taylor synthesis of sum patterns, Bayliss synthesis of difference 

patterns, planar arrays, arrays with rectangular boundary 

 

4.1: Introduction 

Antenna Synthesis (Antenna Pattern Synthesis): 

It is a process or procedure of designing an antenna system which can produce a desired radiation pattern. 

It can be carried out by the following methods: 

1. Source amplitude distribution control, 

2. Source phase distribution control, 

3. Element space control method and 

4. Any combination of the above three methods. 

Antenna pattern synthesis can be applied to either continuous line source or discrete line array. 

Continuous Line Source is the array of large number of elements placed along a finite length line. Ideally 

there is no spacing between the lines. It is an ideal condition. 

On the other hand, the discrete linear array is an array of elements placed along a line with finite spacing 

between two adjacent elements. For the discrete linear array, the amplitude distributions are discrete and 

are observed at the locations of elements of the discrete linear array. 

The antenna array synthesis techniques include following methods: 

a) Schelkunoff polynomial method, 

b) Fourier transform method, 

c) Woodward-Lawson method, 

d) Taylor method 

e) Standard amplitude distribution methods. 

Continuous Line Source 

As discussed earlier, the continuous line source distributions 

are functions of only one co-ordinate. Using these 

distributions, radiation characteristics of linear arrays of 

discrete elements can be approximated. 

Consider a continuous source as shown in the Fig. 4.1.1. 

Whenever, in a fixed length array, the number of elements 

increases, the source approaches to a continuous distribution. 

In case of continuous distribution, the array factor is called 

space factor. 
 

Figure 4.1.1 Continuous Source 

The space factor for a continuous line source distribution of total length L located symmetrically along z-

axis is given by, 

 � � = ∫ � �+∅�/
− /  …4.1.1 

Where  = Continuous amplitude distribution ∅ = Continuous phase distribution which is zero for constant phase distribution. 
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Above equation is one dimensional Fourier transform integral relating far field of the source to the 

excitation distribution. The space factors for the two dimensional source distributions, two dimensional 

Fourier integrals are used. The total field of such distribution can be obtained by taking product of element 

and space factor. The element factor can be determined from the type and direction of current flow. 

Discretization of the Continuous Sources 

Consider an array of discrete sources with even 

and odd number of elements as shown in the 

Fig. 4.1.2 (a) and (b). 

As compared with a continuous line source, 

number of discrete elements are placed along 

the length of a source with spacing between 

two adjacent elements to be d. When the 

spacing between the adjacent elements is 

smaller, the approximations are better. It is 

then possible to capture very fine changes of 

continuous distribution radiation 

characteristics. Also the radiation pattern of 

array of discrete elements can approximate the 

 
(a) Even Elements 

 
(b) Odd Elements 

Figure 4.1.2 Array of Discrete Elements 

continuous source pattern. 

It is observed that as the spacing between elements decreases, the accuracy increases when element 

spacing is larger, the patterns of two antennas do not match properly. For such conditions, root matching 

method can be conveniently. In root matching method, the nulls of the continuous distribution pattern 

appear in the pattern of discrete element array too. 

 

4.2: Array Structures: 

An array may be defined as the collection of elements which may run from few to thousands. These 

elements may be dipoles, poly rods, helix, spiral, log periodic structures, slot or horns. 

There are three types of arrays, Linear which are one dimensional, Planar which are two dimensional, and 

frequency sensitive, which are three dimensional as shown in figure 4.2.1. 

 
(a) Linear Array (1D) 

 
(c) FS Array (3D)  

(b) Planar Array (2D) 

Figure 4.2.1 Array Structures 

As shown, in linear arrays the elements are placed along a line, in planar, elements may be flat along x axis 

and y axis. Planar array may be curved like circular, semi-cylindrical or semi spherical etc. 

The elements may be arranged in to different types of grid as shown in figure 4.2.2. Rectangular, square 

and circular grids are usually in use. Rectangular grids may be used with rectangular or circular boundaries. 

Likewise other grids may also be used with either type of boundaries.  

 

 
(a) Square grid square cell 

 
(b) Square grid square cell 

 
(c) Square grid rectangular cell 
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(d) Triangular grid hexagonal cell 

 
(e) Triangular grid square cell 

 
(f) Triangular grid rectangular cell 

Figure 4.2.2 

 

 
(a) Rectangular 

boundary rectangular 

grid 

 
(b) Rectangular 

boundary circular grid 

 
(c) Circular boundary 

rectangular grid 

 
(d) Circular boundary 

circular grid 

Figure 4.2.3 Elements arranged in different forms 

 

Each element in an array works like a source or radiator. For small size element, it can be regarded as 

point-source. If size of element increases, the radiators will be regarded as collection of point sources. In 

addition, if the shape of the radiator is also arbitrary, the problem further complicates.  As such, the 

current distribution on these element may or may not be accurately known. 

If the current distribution of radiators is known accurately, the antennas composed of such radiator can be 

classified as Actual source antennas. For example Dipoles and helices. Alternatively if the assumption for 

the current distribution used in actual source antennas does not apply well but for which the close in field 

can be accurately described, such antennas are termed as Equivalent source antennas. Example slots and 

horns.  

 

4.3: Weighting Functions 

A weight function is a mathematical device used when performing a sum integral or average to give 

elements more " eight” o  influence on the result than other elements in the same set. The result of this 

application of a weight function statistics is a weighted sum or weighted average. Weight functions occur 

frequently in satisfies and analysis, and are closely related to the concept of measure. Weight function can 

be employed in both discrete and continuous settings. They can be used to construct systems of calculus 

called "weighted calculus” a d "meta calculus". 

 

 

4.4: Schelkunoff Polynomial Method 

It is used to carry out the synthesis of arrays in which the nulls are present in desired direction. In this 

method it is necessary to have knowledge of total number of nulls and location of all the nulls. With this 

information the number of elements and their excitation coefficient can be obtained using this method. 
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Consider an array of the n elements positioned 

along the z-axis as shown in figure 4.4.1. 

The elements are spaced equally at a distance d. Let 

the amplitude of the excitation is non uniform while 

the phase excitation is progressive of value β. 

Then array factor is given by = ∑ − c s�+��
=   

= ∑ − ��
=  … . .  

 

 
Figure 4.4.1 Array of n elements 

Here  represent the non-uniform amplitude, d is the distance between any two consecutive elements 

and � is the progressive phase shift. 

Let = + = � = � �+�  … . .  

Then = ∑ −�
=  … . .  ∴ = − + − + − …+ � −   ∴ = + + …+ � −  … . .  

Equation 4.4.4 is a quadratic polynomial with degree (N-1) and therefore will have (N-1) roots. Let z1, z2, 

z3,…. )N-1 be the roots, then the array factor can be represented as 

 = − − − … − −  … . .  

The roots may be complex, therefore the generalized expression of the magnitude of array factor is 

 = | || − || − || − |… | − − | … . .  

Rewriting the complex variable z,  

 
= | | � = | |∠ = ∠  

Where = � + �  … . .  

The magnitude of z is always 1 and the point will lie on the unit circle irrespective of , � and  � values but 

phase depends on , � and  �. 

Plots of magnitude for complex variable z [with � = , � a yi g f o   to π ad a d spa i g =�8 , � , � , �
]. 

 = �8 , � =  = cos� 

 = � , � =  = cos� 
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= � , � =  = cos� = � , � =  = cos� 

Figure 4.4.2 Visible Region (VR) and invisible region (IR) boundaries for complex variable z when � =  

 

Observations 

1. With = �8, the values of z exist only for small part of the circle us shown in Fig. 4.4.2 (a) for all 

alues of θ f o   to π ad . 
2. The alues of z outside that po tio  of a  a e ot ealiza le fo  a y a gle θ, pa ti ula ly fo  = �8. 

3. The realizable arc i.e. portion of circle is referred as visible region (VR), while the portion of the 

circle in which z values are not realizable is referred as invisible region (IR). 

4. When the spacing between the elements increases (i.e., = �/ , �/ , �/ ) the visible region 

extends as compared to that for spacing = �/8 as shown in the Fig. 4.4.2 (b) to (d). 

5. To cover all z values without repeating or duplicating them, the spacing required is = �/  which 

gives entire circle traced at least once as shown in the Fig. (c). 

6. If spacing d greater than = �/  shows multiple values of z as shown in the Fig. (d). 

 

Plot of magnitude and phase for complex variable z with � = �/�, θ varyi g fro  0 to π rad 

By keeping spacing d same as that kept in previous case, the visible regions of both cases can be compared. 

By observing Fig. 4.4.3 (a) to (d) following observations are made. 

Observations 

1. For every spacing such as = �/8, �/ , �/ , �/ , the overall visible region remains equal for both 

cases such as � =  and � = / . 

2. Even though for each spacing the visible region is unchanged for � =  and � = / , the relative 

position of visible region for � = /  is rotated by amount � in anticlockwise direction on the 

circle. 

Following points may be noted 

 The extent of visible region portion on the circle can be controlled by spacing d, between the array 

elements. 

 The relative position of the visible region portion on the circle can, be controlled by progressive 

phase shift � of the excitation applied to array. 

 

 = �8 , � =  = cos � +  

 = � , � =  = cos � +  
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 = � , � =  = cos � +  

 

 = � , � =  = � cos� +  

 

Figure 4.4.3 Visible Region (VR) and invisible region (IR) boundaries for complex variable z when � = /  

Let us consider equation (4.2.6) giving expression for the magnitude of the array factor. The magnitude of 

the array factor is equal to the product of distances between z and each root of polynomial i.e. z1, z2, z3, … 
zN-1. And the phase of the array factor is equal to the sum of phases between z and each of the root of 

polynomial. The concept is explained graphically in the Fig. 4.4.4. 

 
Figure 4.4.4 Roots of array factor within and outside 

unit circle 

 
Figure 4.4.5 Visible and invisible regions for roots of 

array factor on unit circle & within visible region 

 

When all the roots of the array factor are located on the circle on visible regions, the every root 

corresponds to a null in the pattern of | |. The reason behind is that, he  θ changes, z also changes and | | passes through each root of zn. Then the length between z and zn becomes zero eventually thus the 

value of | |  becomes zero. This is represented graphically as shown in Fig. 4.4.5. When some of the roots 

lie outside visible region, then the nulls of patterns are decided by those roots which lie on the unit circle 

within visible region as shown in the Fig. 4.4.5. When none of the roots lie in visible region, then for that 

array factor no null can exist for any value of θ. If any root lies on the unit circle but not on the visible 

region portion, such root can be included in the pattern by varying phase excitation � such that the root is 

encompassed by rotating visible region. But with this procedure, any other root may be excluded. 

 

 

4.5: Linear Array Analysis 

In such antennas the elements normally less than �/  in their maximum dimensions in an array are of 

the same type, equispaced and oriented similarly.  The relative physical positioning of the elements and 

their relative electrical excitations in terms of current magnitude and phases are the parameters that 

normally govern the shape of the radiation pattern. The analysis of the effects on radiation pattern 

caused by changing excitation reveals its ability: 

1. To form a radiation pattern with main beam and side lobes. 

2. To control angular placement of the main beam. 

3. To select the beam sharpness by selecting the length of the array. 
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4. To create a difference pattern. 

5. To produce a sharpe beam pattern without nulls. 

 

Linear array synthesis 

The art of finding out the amplitude and phase distribution at the aperture to yield a specific radiation 

pattern is known as array synthesis. The pattern synthesis are widely known.  

In synthesis of antennas the requisite current distribution is an equispaced array is to be obtained to satisfy 

a specified desired array pattern. In case of linear arrays this desired pattern has to be a function of θ (or 

ф . For planar arrays, the desired pattern will be a function of both, θ and ф. These function may have a 

variety of array configurations including 

1. Sum pattern with 

(a) Uniform side lobes 

(b) Symmetrically  tapered side lobes 

(c) Asymmetric  side lobes 

2. Difference pattern with same topographies  of side lobes 

3. Patterns with neither nulls or side-lobes 

In antenna array synthesis sum and difference pattern forms the basis for selection of the techniques 

employed. 

 

 

4.6: Sum Patterns and Difference Patterns: 

On illumination of an antenna by two off-set feeds, two offset radiation patterns are generated. This is 

frequently used in mono-pulse-tracking radars, where in a parabolic reflector is fed by two off-set horns. If 

tracking is to be done in azimuth only two horns are to be placed side by side as illustrated in figure 4.5.1 

(a). If tracking is to be done is azimuth and elevation both, four off-set horns are to be used as shown in 

figure 4.6.1 (b).  In a two-horn case, the two offset beams generated as shown in figure (c). The beam 

generated are of the same polarity and get summed and the beam shown in figure (d) will result.  In case, 

if the beams generated are of opposite polarity as shown in figure (e) the difference  of two beams will 

result as in figure (f).  The generation of same or opposite polarity beams will depend on relative polarity 

of feeds i. e., the two feeds may be in phase or out of phase. The two radiation patterns, so obtained, are 

known as sum pattern and difference pattern. 

A B 

(a) 

 

 

 

A B 

C D 

(b) 

Figure 4.6.1 

These sum and difference patterns have extensive use in many practical applications.  For example, 

tracking of radars, satellite and space vehicles are some such applications. In Fig. 4.6.1, signals to be 

summed or differenced in case of azimuth or elevation are also mentioned.  The creation of sum or 
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difference pattern is not confined to reflector or lenses. Antenna arrays are equally suitable for such 

ventures.  Hence, synthesis, needs understanding of the meaning of these patterns, because generation of 

these patterns is related to the number of elements in an array.  If this number is odd, an array is not 

suitable to generate a difference pattern.  However, an array with even number of element is equally 

suitable for creation of sum and difference patterns. 

 

4.7: Taylor Synthesis of Sum Pattern 

When a current distribution is to be obtained for producing a radiation pattern with a single main lobe of 

prescribed width and specific scan position, along with a family of side lobes having a common specified 

level, the problem is similar to that of a discrete linear array. 

The synthesis procedure must allow determination of the line source distribution corresponding to a 

specific pattern. Dolph method leads to the solution of such problem with discrete sources. The method is 

also applicable for the cases where configuration can be viewed as a continuous line source. A horn of 

aperture size a x b where � and � belong to this category. 

Taylor distributions can be samples and thus applied to the design of discrete arrays as well. Further, 

Taylor was able to extend his technique to circular planner apertures. These Taylor circular distributions 

can also be sampled and thus can give the circular excitation coefficient for discrete planar arrays with a 

circular boundary. Taylor method offers an added advantages that it can be applied to extend to deal with 

circular planar apertures. Such extension is not-possible in case of Dolph. 

For a continuous line source of small cross-section S stretching along z-axis from -a to + a, take the form 

 ̅� �, � = ∫ [cos� cos� . + cos� sin � . − sin � ]+�
−� � ′

 … .7.1 

 ̅∅ � = ∫ [−sin � . + cos� . . ]�
−�  � ′

 …4.7.2 

Where ′ = θ 

If the direction of current density is supposed to be the same in every aperture element d  i.e. 

 = [  ⃗⃗⃗⃗  ⃗ + ⃗⃗⃗⃗ + ⃗⃗⃗⃗ ]  … .7.3 

Where c1, c2, and c3 are constants and ax, ay and az are respective unit vectors, then from equation 4.7.1, 

4.7.2 and 4.7.3 ̅� � = [ cos� cos� + cos� sin� − sin �] × ∫�
−� � ′ c s �  … . .4 

and ̅∅ � = [− sin� + cos�] × ∫�
−� � ′ c s �  … . .5 

The multiplying factors prior to the integral are called element factors for ̅θ θ  and ̅∅ θ . The integral 

give the array factor for the line source. 

Taylor start his analysis by considering the general factor 

 � � = ∫�
−� � ′ c s �  … . .6 

This equation indicates that synthesis problem is one of finding aperture distribution g , given the 

desi ed patte  S θ . Thus fo  a gi e  desi ed patte  the ape tu e distribution g  is to be obtained. 

 = . ��  … . .7 

Where G and b are constants. If equation 4.7.6 give the relation for the sum pattern for a uniformly excited 

discrete array for L=2a provided /� → . The integration of the equation 4.6.6 gives 

 � � = [sin � cos� − /� ]� cos� − /�  … . .8 

This result is comparable with the formula for uniformly excited discrete array. Since L=2a, one can see 

that there two pattern expression are identical. In the limit when /� →  

 � = � cos � − /�   
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The substitution of above equation in equation 4.7.8 leads to a universal power pattern. It can be 

constructed from equation 4.7.8 

 = | �� | = |sin | … . .  

 = a� � − cos�  

Figure 4.7.1 

 

Where θ = − /� is the pointing angle of the main lobe. A decibel plot of f(u) is shown in figure 4.7.1. 

Where a sum pattern with symmetrical side lobes whose field heights are universal proportion to u. The 

pair of closest pair of side lo es is do  y dB. Si e θ ha ges i  eal spa e f o   to θ0 to π, the alue 
of u changes from  

 � ( − �)   − ( � )( + �)  … . .  

 

The number of side lobes in the visible range of u depends on the aperture height /� . 

An approximate universal pattern can be constructed in the following way. 

1. Select an integer ̅  such that | | ̅ 

2. The nulls of new pattern have to occur at intervals value of u as in figure 4.7.1. 

3. In order to suppress the intervening side lobes a little the next pair of nulls in the vicinity of main 

beam will need to occur at = ± −  where | − − | > |̅ − |. 
The continuous aperture distribution is given by 

 = − �� [� � + ∑ � cos ( ) �
−
= ] … . .  

 

 

4.8: Schelkunoff Polynomial Method 

The synthesis problem solved by Taylor contains the determination of a continuous line source distribution 

that would produce a symmetric sum pattern. 
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An analogous synthesis problem exist for difference pattern.  We can find a continuous line source 

distribution by pairs of near-in side lobes at a quasi-uniform specified height. 

 

An approach to the ultimate answer to this question can be patterned after the development in Taylor 

synthesis of sum patterns. The Taylor line source distribution g given by Equation (4.7.11), is seen to be 

product of two factors i.e. 

1. A uniform progressive phase term e− Pψ which serves the purpose of finding the pointing direction of 

the main beam and, 

2. A pure real amplitude distribution function. 

 ℎ = [� � + ∑ � cos−
= ] … . .  

In Eqn. 4.8.1, h  is represented by all even terms in a Fourier series that are nonzero at the end points. 

The special case of a uniform  distribution   h = constant corresponds to taking only the first term of this 

Fourier series, and results in the generic pattern shown in Fig. 4.7.1 which can be modified by root 

displacement to give the Taylor  pattern.  If a line source distribution is obtained, which can be 

represented by a Fourier series containing odd terms that are non-zeros at the ends point. Eqn. 4.8.1 can 

be written as 

  ℎ = ∑ sin [ + �� ]∞=  … . .  

If only zero term of this Fourier series are taken as a generic difference pattern should result from the 

aperture distribution 

  = sin �� − ��  … . .  

This equation 4.8.3 is used in the array factor common to equations 4.7.4 and 4.7.5. It can lead to 

 � = ∫�
−� �� cos �    

 = ∫ {[cos ( − )( ) − cos ( + ) ( )]}�
−�   … . .  

Where u is given by 

 = ̅ [ + −+ ̅ − ] /
  

Where A is the measure of the side lobe level (SLL). 

The integration of equation 4.8.4 gives with the suppression of an inconsequential multiplicative constant, 

gives 

 
= cos− +  … . .  

The plot of difference pattern obtained from equation 4.8.5 is shown in figure 4.8.1. It consist of twin main 

beams that straddle a null at u=0, plus symmetric pairs of side lobes with height that diminish as 1/u or u-1.  
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Figure 4.8.1 Generic difference pattern for a continuous line source 

The ulls i  ie  of e uatio  . .  ill o u  at u=  a d os πu o  he   
  = ± +   → , …. … . .  

If the lobe pairs in the vicinity of the main lobe are to be depressed then equation 4.8.5 is to be modified. 

The synthesis is now focused to find new null location ±  such that the near-in side lobe pairs are at a 

quasi-uniform specified level. In view of parametric study with the aid of computer bayliss obtained 

relations given as under for root replacement. 

 =   for n=0 … . . a  

 
= (̅ + ) + ̅  

 for n=1,2,3,4 

… . .  

 
= (̅ + ) ++ ̅  

for n=5,6 

… . .  

Where parameter A and are related to side lobe level (SLL). 

 

4.9: Planar Arrays 

It is necessary to understand the structure i.e. nature of structure, distribution and spacing of elements of 

planar array. It may be circular, rectangular or circular in shape. The elements used to shape a plane may 

be in the form of square grid, a rectangular grid or circular grid. Rectangular grids are usually used with 

rectangular boundaries and circular grids with circular boundaries.  In these grids, the elements may be of 

equal space i.e. equispaced or non-equispaced. The spacing along the two axes of a plane may be equal or 

unequal. The plane of an array may be divided into symmetrical quadrant for an appropriate mode of 

excitation to produce sum and or difference pattern. 

If the ape tu e dist i utio  i  a pla a  a ay is su h that it’s esulti g patte  is the p odu t of patte  of 
two orthogonal linear arrays, such a distribution is termed as a separable aperture distribution. If such a 

separation is not realizable the distribution may be known as inseparable aperture distribution. 
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The synthesis in separable case is nothing but extension of the technique applicable for linear arrays. In 

non-separable cases new technique required to be developed to tackle the problems. In the following text 

only the separable distributions are discussed in short. The two array configurations include. 

1. Array with rectangular boundary. 

2. Array with circular boundary. 

 

4.10: Arrays with rectangular boundary 

In linear array, elements are placed along a line to form linear arrays. In addition to placing element along 

a line, individual radiators are placed along a rectangular grid to form a rectangular or planar arrays. In a 

linear array, if elements placed along x-axis, in rectangular or planar arrays element can be placed along x-

axis and y-axis both. 

Planar arrays provide additional variables which can be used to control and shape the pattern of the array. 

Planar arrays are more powerful and can give more symmetrical patterns with lower side lobes. Besides, 

planar arrays can be used to scan the main beam of the antenna toward any point in the space. Linear and 

planar arrays are shown in figure 4.10.1 

 
(a) Linear array (b) Planar Array 

Figure 4.10.1 Geometry of linear and planar array 

Let us consider a geometry of two dimensional planner array as shown in figure (b). It is a two dimensional, 

the space factor for such two dimensional rectangular distribution along the x-y plane is given by 

 � = ∫ ∫ ′, ′ [ (� ′� � ��)+� ′ s � s � +�� ′, ′ ] ′ ′+ /
− /

+ /
− /  …4.10.1 

Where l  = Linear dimension of rectangular along x-axis, 

 l  = Linear dimension of rectangular along y-axis, A x′, y′  = Amplitude distribution on the aperture and  ϕ x′, y′  = Phase distribution on the aperture 

In most of the practical antennas like waveguides, horns etc. the amplitude distribution and phase 

distribution can be separated i.e., they are separable and so 

 ′, ′ = ′ . ′  … . . a  

and � ′, ′ = � ′ . � ′  … . .  

The space factor can be written as 

 � = � . �  …4.10.3 
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Where � = ∫ ′  [ (� ′� � ��)+� ′ ] ′+ /
− /  …4.10.3(a) 

 � = ∫ ′  [ (� ′� �� �)+� ′ ] ′+ /
− /  …4.10.3(b) 

Where I x′  and I y′  are excitation coefficients. The total field of the aperture antenna is equal to the 

product of the element and space factors. For line sources, the element factor for aperture depends on the 

type of equivalent current density and its orientation.  

 

4.11: Arrays with circular boundary (Circular Aperture) 

 

 

The circular array in which the elements are 

placed in a circular ring, is an array configuration 

of practical interest. The geometry of an N-

element circular array is shown in Figure 4.11.1. 

 

 

The space factor for circular for circular aperture 

can be obtained in similar manner to that 

derived in case of rectangular aperture. Consider 

a circular array consisting of n elements as 

shown in Figure 4.11.1. Let the radius of the 

circular aperture be "a".  Then space factor for 

such circular aperture can be written as shown in 

equation 4.11.1. 

 
 

Figure 4.11.1 Geometry of an N-element circular array 

 

 � �, � = ∫ ∫ ′, �′ . [ � ′� � c s �−�′ +�� ′,�′ ] ′ ′ �′ … 4.11.1) 

Where ′ = Radial distance and its value is ′ , 

  = radius of the circular aperture, ϕ′ = Azimuth angle over the aperture ϕ′  for ′  , A ρ′, ϕ′  = The amplitude distribution on the aperture ξ e′, ϕ′  = The Phase distribution on the aperture 

Equation 4.11.1 is analogues to the array factor of a circular array of N equally spaced elements for 

discrete elements i.e.  

 �, � = ∑�= . [ ��� � c s �−�� +��]  

If aperture distribution has uniform phase i.e. [ξ e′, ϕ′ = ξ = ] 
And azimuthal amplitude symmetry i.e. A ρ′, ϕ′ = A ρ′ , then equation 4.11.1 becomes  

 � � = ∫ ′ . � ′ � ′ ′�
 … 4.11.3) 

Where J = Bessels function of the first kind and of order zero. 

Most of the antennas like parabolic reflector, have distributions that taper at the edges of the apertures. 

For such conditions, the amplitude distributions can be approximated as 
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 ′ = {[ − ′ ] , ρ′ a , = , , ,,  ℎ  … 4.11.4) 

When n=0, equation 4.11.4 reduces to a uniform distribution. 

Distributions with lower taper towards the edges have smaller side lobes but greater beam widths. 

However, in design a compromise between side lobe level and beam width are chosen. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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