****************************************************************
%    Aperture

%   ************************************************************
%   This is a MATLAB program that calculates the radiation characteristics of a:

%   a.  Rectangular (of dimensions a and b)

%   b.  Circular (of radius a) 
%   aperture antenna when it is either:

%   a. Mounted on an infinite perfect electric conducting (PEC) ground plane

%   b. Not mounted on a PEC ground plane

%

%   Each aperture has either one of the following aperture field distributions:

%   
a. Uniform
%   
b. Dominant mode:
%      

1.  TE10 for the rectangular

%      

2.  TE11 for the circular

%   ------------------------------------------------------------------------

%   The radiation characteristics calculated are based on the formulations 

%   of Chapter 12, Sections 12.3-12.6, and Tables 12.1 and 12.2. 

%   -------------------------------------------------------------------------

%   For each aperture, the following radiation characteristics are specified:

%

%   Input Parameters:
%

%    Aperture type:

% 
a. Rectangular

% 
b. Circular

%

%    Aperture dimensions
% 
a. Rectangular

%    

1. a (in lambda)

%    

2. b (in lambda)

% 
b. Circular

%    

1. Radius a (in lambda)

%

%    Aperture field distribution:

% 
a. Rectangular

%    

1. Uniform

%    

2. Dominant Mode (TE10)

% 
b. Circular

%    

1. Uniform

%    

2. Dominant Mode (TE11)

%

%    Aperture mounting:
% 
a. Infinite Perfect Electric Conductor (PEC)

% 
b. No Ground Plane

%

%   ----------------------------------------------------------------

%    Output Parameters:
%   ----------------------------------------------------------------

%    Aperture efficiency
%   ---------------------------------------------------------------

%    Approximate Directivity D0 (dimensionless and in dB) - Table 12.1

%    Approximate HPBW  for E-plane (in degrees) - Table 12.1

%    Approximate HPBW  for H-plane (in degrees) - Table 12.1 

%    Approximate FNBW  for E-plane (in degrees) - Table 12.1 

%    Approximate FNBW  for H-plane (in degrees) - Table 12.1 

%   ----------------------------------------------------------------

%    Radiated power (watts) - Integration

%    Numerical Directivity D0 (dimensionless and in dB) - Integration

%    Numerical HPBW  for E-plane (in degrees) - Integration

%    Numerical HPBW  for H-plane (in degrees) - Integration

%    Numerical FNBW  for E-plane (in degrees) - Integration

%    Numerical FNBW  for H-plane (in degrees) - Integration

%   ----------------------------------------------------------------

%    Plots for both rectangular and circular apertures:
%
a. E-Plane normalized far-field amplitude pattern (in dB)

% 
b. H-plane normalized far-field amplitude pattern (in dB)

% 
c. E-plane directivity pattern (in dB)

% 
d. H-plane directivity pattern (in dB)

%   ----------------------------------------------------------------

%    The program uses 'polar_dB" to plot the polar patterns.

%    ---------------------------------------------------------------

%   To get the correct output, follow the instructions below: 

%   ----------------------------------------------------------------

%
Input:
%

Choice:

%


A: Rectangular [dimensions (a,b) (in lambda)]
%


B: Circular [a (in lambda)]
%

Choice: Distribution

%


A: Uniform

%


B: Dominant mode (Rectangular: TE10; Circular: TE11)

%

Choice:

%


A: Ground plane

%


B: No ground plane

%
%
Output:
%

Directivity (dimensionless and  in dB)

%


1. Approximate

%


2. Numerical (directivity program)

%

Aperture efficiency (%)

%

HPBW (in degrees)

%


1. E-plane

%



a. approximate

%



b. numerical (iterative)

%


2. H-plane

%



a. approximate

%



b. numerical (iterative)

%

FNBW (in degrees)

%


1. E-plane

%



a. approximate

%



b. numerical (iterative)

%


2. H-plane

%



a. approximate

%



b. numerical (iterative)

%

PLOT: (Polar: in dB)

%


1. Normalized amplitude pattern (0-60 dB)

%


2. Directivity pattern (60 dB dynamic range)

%

%**********************************************************************

