ECE 303 Howewok 9

Sl by
(Q:ua Fouliau RCW&)
Y Np= [Ny = (35 Hickees = %’1 OS2/ 35 - fas am
| A v ‘ L" - é‘?v&AKléﬁ m
b)  Cee Cateched plt and Asuhae

e),  Wae widh WF&AMCCJ " ?= Lo
h

¢ | G| s
n‘ = L0, ' ﬂ?— ) ns n" ()(;_35
v
'sza MXL.@ hgye = :Z_‘f_
N Co ¢
iw\‘:wa’. Lcok‘:uf N ' ERER
e Al Xw(' lhag = i '
- (¥s
2 o
W{D(Amfu {aab.u]a b
Tl /U’W e = ¢ = o
_ e B
Neod &7: . R .
— = ’Z{ -;( ll"'i =0 =\ _Zl_
7'1 ' > e
= (.Y ne - a3, = : - 2.9 . aus Ny= L
> (F): £ D e gzt and ME

Nobw  tuat  +he Wl - wave et tswg Wy« does "‘m""‘“‘i

8& Mokoy~ ket (hangrog W*‘Wf
‘*mw.ﬁws o 2nd t@.at, = ng/‘6

J’mt"" CQM ueq .

'5éf7 oM.
374 byer = O N |
A™ lger = 2SH*T o dpy amo

7




1.2 |
THA index =g U S 082 LM Y. am

,d\ T'Mckv\e,«gv rf; W w

' L\J\a‘“% QT LW/ bol’h/\ L/;AM t'—’{\g’-'—"c "5 'Ors“l/\,f’ _ 5é ,7 A

b) Cen &LH&C‘AE_G( ghect aund (Jlo'f' H




o | Problem 9.1(b)
0.35 ‘

0.3

0.25

T

0.2

2
Tl

I

0.15-

0.1

0.05F

82 03 o |

04 05 06 07 08 009
wavelength (um) |




C:\Farhan\e-library\courses\ece 303 2005\prob9 1 b.m Page 1
October 27, 2005 , 12:15:07 AM
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5 PROBLEM 9.1 (b)

X

%constants

c = 3e8;

muo = 4*pi*le-7;

epsilono = 8.85e-12;
eatao = sqrt (muo/epsilono);

$wavelength 1D array
lambda = [0.3:.001:0.9]*1e-6;

$structure

n2 = sqgrt(3.5);

eata?2 = eatao/n2;

12 = 0.52e-6/(4*n2); %layer thickness

k2 2*pi*n2./lambda; %$layer wavevector 1D array

n3 = 3.5; _
eata3 = eatao/n3

%actual computation using matlabs array processing features

Gamma = (eata3/eata2 - 1)/ (eata3/eata2 + 1);
eata = eatal2*( 1 + Gamma*exp(42*j*k2*12) yo/ (1 - Gamma*exp (-2*3*k2*12) );
Gamma = (eata/eatao - 1)./(eata/eatao + 1);

splot results ’
plot (lambda/le-6, abs (Gamma) . *2) ;

%labels

xlabel ('wavelength (\mum)');
ylabel (" |\Gamma|"~{2}");
title('"Problem 9.1 (b)");
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% PROBLEM 9.1 (d)

$constants

c = 3e8;

muo = 4*pi*le-7;

epsilono = 8.85e-12;

eatao = sqrt (muo/epsilono);

$wavelength range
lambda = [0.3:.001:.9]*1le-6; $1D array
omega = 2*pi*c./lambda; %1D array

$structure

n2 = 1.5;

eata2 = eatao/n2;

12 = 0.52e-6/(4*n2); %layer thickness

k2 = 2*pi*n2./lambda; %layer wavevector 1D array

$NO THIRD LAYER

nd = 2.8;

eatad = eatao/n4;

14 = 0.52e~-6/(4*n4); %layer thickness

k4 2*pi*nd./lambda; %$layer wavevector 1D array

nb5 = 3.5;
eatab = eatao/n5;

3actual computation using matlabs array processing features
% start from the right side and keep repeating the same code for all layers
% till you reach the left side

Gamma = (eatab5/eatad - 1)/ (eata5/eatad + 1);
eata = eatad*( 1 + Gamma*exp (-2*j*k4*14) )./( 1 - Gamma*exp (-2*7] *k4*l4) )

Gamma = (eata/eata2 - 1)./(eata/eata2 + 1); ,
eata = eatal2*( 1 + Gamma.*exp(-2*j*k2*12) )./( 1 - Gamma.*exp(-2*j*k2*12) )y ;
Gamma = (eata/eatao ~ 1)./(eata/eatao + 1); )

%plot results
plot(lambde/le—6,abs(Gamma)QAZ);

%labels : k ) ,
xlabel (' wavelength (\mum) ') ;

ylabel (' [\Gamma|~{2}");

title('Problem 9.1(d)");
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% PROBLEM 9.2 (b)

$constants

c = 3e8;

Cmuo = 4*pi*le-7;

epsilono = 8.85e-12;

eatao = sgrt(muo/epsilono);

gwavelength range :
lambda = [0.3:.001:.9]*1le-6; %1D array
ocmega = 2*pi*c./lambda; $%1D array

$structure
N=8; S%Snumber of pairs

n2 = 2.4;

eataz = eatao/n2;

12 = 0.52e-6/(4*n2); %layer thickness

k2 = 2*pi*n2./lambda; %$layer wavevector 1D array

n3 = 1.5;

eata3 = eatao/n3;

13 = 0.52e-6/(4*n3); %layer thickness

k3 2*pi*n3./lambda; %layer wavevector 1D array

Il

nd = 3.5;
eatad = eatao/n4;

o0

actual computation using matlabs array processing features
start from the right side and keep repeating the same code for all layers
till you reach the left side’ : :

e}

oo

eata = eatad 3%starting mpedance

for n=1:1:N

Gamma = (eata/eatal3 - 1)./(eata/eatal3 + 1);
eata = eata3*( 1 +.Gamma.*exp (-2*3*k3*13) )./( 1 - Gamma . *exp (-2*J*k3*13) );
Gamma = (eata/eata2 - 1)./(eata/eata2 + 1); .
eata = eata2*( 1 + Gamma.*exp(-2*j*k2*12) )./( 1 ~ Gamma.*exp (-2*3j*k2*12) )i
end ' i
Gamma = (eata/eatac - 1)./(eata/eatao + 1);

$plot results
plot (lambda/le-6, abs (Gamma) . "2) ;

%labels .
xlabel(’Wavelength (\mum) ') ;
ylabel (' [\Gamma|~{2}");
title('Problem 9.2(b)"');






