%**************************************************************************  
%  Helix 

% **********************************************************
%  This is a MATLAB program that calculates the characteristics of a 
%   helical antenna, both in the normal mode and axial (end-fire) mode.

% 

%  To get the correct output, follow the instructions. 

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

%  Programmed by Bo Yang, 10/2002

%  Reference:  Antenna Theory: Analysis and Design, Third Edition,

 %                   Constantine A. Balanis", Section 10.3.1, Helical Antenna

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

%  Brief Manual

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

%  1. Choice of output

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

%  Input 1: Screen output

%  Input 2: File output

%
%  2. Choice of radiation mode

%  ---------------------------------------------------------------------------------------
%  Input 1: Normal mode

%  Input 2: Axial (End-Fire) mode

%
%  3. Input

%  ---------------------------------------------------------------------------------------
%  a. Number of turns N
%  b. Circumference of loops C (in lambda)

%  c. Spacing between turns S (in lambda)

%
%  For axial mode, also need to select end-fire mode:

%  Input 1:  Ordinary End-Fire

%  Input 2:  Hansen-Woodyard End-Fire

%  Input 3:  p = 1

%
%  4. Output

%  ---------------------------------------------------------------------------------------
%  I. Normal (Broadside) Mode
%  a. Pitch angle alpha (in degrees)

%  b. Axial ratio (AR)

%  c. Directivity (dimensionless and in dB)

%      A.  Approximate:  1.5 dimensionless;  1.7609 dB

%      B.   Numerical: (calculated using D0=4*pi*Umax/Prad)

%  d. Plot the normalized radiation pattern (in dB: 0 to -60 dB)

%

%  II.  Axial (End-Fire) Mode

%  a. Pitch angle alpha (in degrees)

%  b. Input impedance (ohms)

%  c. Axial ratio (AR)

%  d. Relative phase velocity ratio p

%  e. HPBW (in degrees)

%     A. Approximate (use Equation 10-31)

%     B. Numerical (found from pattern)

%  f. FNBW (in degrees)

%     A. Approximate (use equation 10-32)

%     B. Numerical (found from pattern, set "zero" point to be less than 1e-6)

%  g. Directivity (dimensionless and in dB)

%     A. Approximate (use Equation 10-33)

%     B. Numerical (calculated using D0=4*pi*Umax/Prad)

%  h. Plot the normalized radiation pattern (in dB: 0 to -60 dB)

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

*************************************************************
