Reflection and Transmision
- Eric Gallimore
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Setup

function reflectionstuff()

close all;

theta = 0:0.01: pi/2;

cl = 1500; % s
c2_hi 1600; % s
c2 lo 1450; % s

%only the ratio matters
rhol 1;
rho2 1.2;

[Rhi, T hi, theta_crit] = r_and t(theta, c1, c2_hi, rhol, rho2);
[Rlo, T lo, ~] =r_and_t(theta, cl, c2_lo, rhol, rho2);

Plotting without attenuation

figure('name', 'Reflection Coefficient, no attenuation');

pl ot (theta, abs(R_hi));

hol d on;

plot(theta, abs(Rlo), "r--");

plot([theta_crit theta_ crit], [0 1], 'c.--");

ylin([0 1.1]);

x|l abel (" I nci dent angle (radians)');

yl abel (' Refl ection Coefficient");

| egend(' c1=1500, ¢2=1600", 'c1=1500, c2=1450", ['Critical angle ' nunRstr(theta_cr
title(' Reflection Coefficients, no attenuation');

figure(' nane', ' Transm ssion Coefficient');
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pl ot (theta, abs(T_hi));

hol d on;

plot(theta, abs(T_lo), "r--");

x|l abel (" I nci dent angle (radians)');
yl abel (" Transm ssion Coefficient');
| egend(' c1=1500, c2=1600", 'c¢1=1500,
title(' Transm ssion Coefficients')

c2=1450'");

Reflection Coefficients, no attenuation
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Transmission Coefficients
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Plotting with attenuation

% subtract 0.2 dB/l anbda attenuation
a_lanbda = 0. 2;
sigm = a_l anbda/ 54. 58;

c_i = -1j*sigma*cl;

[Rat, ~, ~] =r_and t(theta, (cl+c_i), c2_hi, rhol, rho2);
figure('nane', 'Reflection Coefficient');

plot(theta, abs(R hi));

hol d on;

plot(theta, abs(R at), 'r--");

ylin([0 1.1]);

xl abel (" I nci dent angle (radians)');

yl abel (' Refl ection Coefficient');

| egend(' No attenuation', 'Attenuation');

title(' Reflection coefficients with attenuation, ¢1=1500, ¢2=1600");

% subtract 0.2 dB/l anbda attenuati on
a_lanbda = 0. 2;
sigm = a_l anbda/ 54. 58;

c_i = -1j*sigma*cl;
[Rat lo, ~, ~] =r_and_t(theta, (cl+c_i), c2_lo, rhol, rho2);
figure('nane', 'Reflection Coefficient');
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pl ot (theta, abs(R_0));

hol d on;
plot(theta, abs(Rat_lo), "r--");
ylim([0 1.1]);

x|l abel (" I nci dent angle (radians)');

yl abel (' Refl ection Coefficient');

| egend(’ No attenuation', 'Attenuation');

title(' Reflection coefficients with attenuation, ¢1=1500, c2=1450");

Reflection coefficients with attenuation, c1=1500, c2=1600
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Reflection coefficients with attenuation, c1=1500, c2=1450
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Functionstofind Rand T

function [R, T, theta crit] =r_and_ t(thetal, cl1, c2, rhol, rho2)
Z1 = inped(cl, rhol, thetal);

theta2 = acos(c2/cl*cos(thetal));
Z2 = inped(c2, rho2, theta2);

R
T

(Z2-21) .1 (22+271);
2*72.1 (22 + Z71);

if c2>cl
theta_crit = acos(cl/c2);
el se
theta crit

NaN;
end
end

function Z = inped(c, rho, theta)
Z = rho*c./sin(theta);
end
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