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%while k<10
Yek=k+1;
k=5

x=0;

while x<300
X=X+1:

yl1=x-k"2;
y12 o L?) o
y27w\ 3*1«\2

=fyl1yl2yy 2 221
%z*abs(det(y))"
%if z<40
Y%a=x
Yoplot(k.a,'ro")
%hold on
%end

. f \ w (—k _ 5
- k}({/q?\é‘ )

semilogy(x,abs(det(y)),r+) —> ‘C ‘k% "\

hold on
end

5## end

end



10°;
10°F
10’

150 200 250 300
- % \

100

20

|



k=0:
while k<10
k=k+1:
x=(
while x<300
Xx=x+1;
y 1 I=x-k"2;
y12=0;
y21=0;
y22=x-3*k"2;
y=ly11 yl2;y12 y22j;
z=abs(det(y));
if z<40
=X
plot(k.a,'ro") —
hold on
end
%semilogy(x,abs(det(y)))
%holdon
end
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% this m.file is to calculate the band structure of *
% 1D superlattice
% The following is a set of constants used

%

i=sqrt(~1); % define imaginary unit

m0=9.1e-31; % free electron mass, kg
hbar=1.05459%-34; % Planck constant/2pi in unit of J.s
mw=0.067*m0; % electron effective mass in welil
mb=0.1*m{; % electron effective mass in barrier
mev=1.6e-22; % energy conversion factor
v0=300*mev; % barnier height

angs=le-10; % length conversion factor
tw=100*angs; % well width

Ib=20*angs; % barrier width

a=lb+lw; % pertod. be considered as spacing bet ions
%

% lst. for a given k value

k=pi/a/50;

% for given k. you can plot the abs(det(z)) vs ¢ and find out

% where are the roots, where z is a matrix by 4 boundary conditions
e=(

while e<300

e=e+]:

kw=sqrt(2*mw*e*mev/hbar/hbar);
kb=sqrt(2*mb*(v0-e*mev)/hbar/hbar);

zl1=1;

z12=1;
z13=-1;
zl4=-1;
z21=t*kw;
z22=-1*kw:
z23=-kb;
7z24=kb:

z31=exp(i*kw*lw);

Z32=exp(-i*kw*lw);

z33=-exp(-kb*|b+i*k*a);

z34=-exp(kb*Ib+i*k*a);

z41=1*kw*exp(itkw*Iw);

z42=-1*kw*exp(-1*kw*lw);

z43=-kb¥exp(-kb*Ib+i*k*a);

z44=kb*exp(kb*Ib+i*k*a);

x=[z11 z12 z13 z14;221 722 223 224,731 732 233 z34;z41 742 z43 z44}
dx=abs{det(x));

plotedx'rr) = ¢ Y

hold on

1200
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$ this m.file is to calculate the band structure of

% 1D superlattice

% The following is a set of constants used

2 .

i=sgrt{-1}; % define imaginary unit

m0=9.1le-31; % free electron mass, kg
hbar=1.0545%e~34; % Planck constant/2pi in unit of J.s
mw=0.067*m0; . % electron effective mass in well
mb=0.1*m0; % electron effective mass in barrier
mev=1,6e-22; % energy conversion factor
v0=300*mev; % barrier height

angs=le-1G; % length conversion facter

lw=100*angs; % well width

1b=20*angs; % barrier width

a=lb+lw; % period, be considered as spacing bet ions
%

& 1st, for a given k value

k=pi/a/50;

while k<pi/a
k=k+pi/a/50;
% for given k, you can plot the abs{det{z)) vs e and find out
% where are the roots, where z is a matrix by 4 boundary conditicns
e=0;
while <300
e=e+l;
kw=sqrt (2*mw*e*mev/hbar/hbar) ;
kb=sgrt {2*mb* (vQ-e*mev) /hbar/hbar)
z11=1;
z12=1;
z213=-1;
z14=-1;
z2i=1%*kw;
z22=-1i*kw;
z23=~kb;
z24=kb;
z3l=exp (i*kw*1lw).;
232=exp{-i*kw*lw):
z33=—exp(-kb*1lb+i*k*a);
z34=-exp (kb*1lb+i*k*a};
z41l=i*kw*exp{i*kw*1lw} ;
z42==-1*kwrexp (-i*kw*lw) ;
z43=~kb*exp {~kb*1lb+i*k*a);
z44=kb*exp (kb*1b+i*k*a);
%=[zll 212 z13 z14;z21 z22 z23 z24;231 232 233 234;241 z42 z43 z44];
dx~abs (det (%)} ; ]
Lf dx<2el? e W WSRO e AT

ea=e;
ploti{k,ee, "T+')  mwmm .
hcld on 7 \-\\%- 4
end ’
end
end
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