21/08/14 14:26 H:¥Z& {E¥APWS¥program¥mat | ab_code¥APDX1¥fdtd_23. m

1/2

(o=l N B = Ry B R

% 1D FDTD simulation of a frequency dependent material

clear

close all

KE=200; % FEATZEM (1 &IT)
kc=KE/2; % FEATZEREID Gl
ddx=0.01; % ZIDOKEE (Tcm)
dt=ddx/ (2*3e8) ; % BERTY T
epsz=8. 85419e-12; % EEDFEEER

% EFfEEISARAT TORHEAE

ga=ones (KE, 1) ;gb=zeros (KE, 1) ;gc=zeros (KE, 1) ;
ex=zeros (KE, 1) ;dx=zeros (KE, 1) ;hy=zeros (KE, 1) ;
ix=zeros (KE, 1) ; sx=zeros (KE, 1)

% FEIREEE R TOREE

freq=[50e6 200e6 500e6] ; % FRATELRE
Nf=3; % FEATRELREB DO
real_pt=zeros (Nf, KE) ; imag_pt=zeros (Nf, KE) ;
ampn=zeros (Nf, KE) ;phasen=zeros (Nf, KE) ;
real_in=zeros (Nf, 1) ; imag_in=zeros (Nf, 1) ;
arg=2*pix*xfreqgxdt;

% MIVEREHEOMEIL
ex_low_m1=0;ex_low_m2=0;
ex_high_m1=0;ex_high_m2=0;

% FEARDRE

kstart=100; % FEADFEBESE
epsilon=2; % e_inf
sigma=0.01; % sgm

chi1=2; % delta_e

tau=0. 001; % tau(micro sec)

del_exp=exp (-dt/tau) ;

tau=tauxle-6;

for k=kstart+1:KE+1
ga(k)=1/(epsilon+sigmaxdt/epsz+chil*dt/tau) ;
gb (k) =sigma*dt/epsz;
gc (k) =chilxdt/tau;

end

t0=50; % AT N JLADHI
spread=10; % HOL T UISILADEAY
T=0;

NSTEP=1000;

while NSTEP>0
for n=1:NSTEP
T=T+1;
% Main FDTD Loop

% Calculate the Dx Field
for k=2:KE

dx (k) =dx (k) +0. 5% (hy (k—-1)-hy (k) ) ;
end

% Put a Gaussian Pulse
pulse=exp (-0. 5% ((t0-T) /spread) "2) ;
dx (5) =dx (5) +pulse;

% Calculate Ex from Dx
for k=1:KE-1
ex (k) =ga (k) * (dx (k) =ix (k) =sx (k) ) :
ix (k)=ix(k)+gb (k) *ex (k) :
sx (k) =de|_exp*sx (k) +gc (k) *ex (k) ;
end

% Calculate the Fourier Transform of Ex
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for k=1:KE
for m=1:3
real_pt(m, k)=real_pt (m, k) +cos (arg (m) *T) *ex (k) :
imag_pt (m, k)=imag_pt (m, k) -sin(arg (m) *T) xex (k) ;
end
end
if T<100
for m=1:3
real_in(m)=real_in(m)+cos (arg (m)*T)*ex (10) ;
imag_in(m)=imag_in(m)-sin(arg (m)*T) *xex (10) ;
end
end

% Absorbing Boundary Condition
ex (1)=ex_low_m2;
ex_low_m2=ex_low_m1;
ex_low_ml=ex (2) ;

ex (KE)=ex_high_m2;
ex_high_m2=ex_high_m1;
ex_high_mi=ex (KE-1) ;

% Calculate the Hy Field
for k=1:KE-1
hy (k) =hy (k) +0. 5% (ex (k) —ex (k+1)) ;
end
% End of FDTD Loop
% Calculate the amplitude and phase of each frequency
% Amplitude and Phase of the Input Pulse
for m=1:3
amp_in(m)=sqrt (imag_in(m) "2+real_in(m) "2) ;
phase_in(m)=atan2 (imag_in(m), real_in(m)) ;
for k=2:KE
amp (m, k)=(1/amp_in(m)) *sqrt (real_pt (m k) "2+imag_pt (m, k) "2) ;
phasen (m, k) =atan2 (imag_pt (m, k), real_pt (m, k) ) —phase_in (m) ;
end
end
end
NSTEP=0;
end

subplot(4,1,1)

plot(ex, b"):

title( Time domain E-field after iteration’)
xlabel ('No. of cell’)

subplot (4,1, 2)

plot(amp (1, :))

title( 50MHz component of E-field’)
xlabel ('No. of cell’)

subplot (4,1, 3)

plot (amp (2, :))

title( 200MHz component of E-field")
xlabel ('No. of cell’)

subplot (4,1, 4)

plot (amp (3, :))

title ( 500MHz component of E-field")
xlabel ('No. of cell’)



