


clear
close all

c=2.998e10;%cm/s
hbar=6.582e-16; %in eV*sec
m=5.11e5/c^2; %in eV/c^2

dx=1e-9; %0.1 Ang, in cm

tx=hbar^2/(2*m*dx^2);

N=700+2; %size of matrix

a=1e-7; %1nm separation between deltas

WELLDEPTH=hbar^2/(m*a*dx);

V= -WELLDEPTH*[zeros(300,1);1; zeros(round(a/dx),1);1; zeros(300,1)];

H=diag(V)+tx*(diag(2*ones(N,1))+diag(-1*ones(N-1,1),1)+diag(-1*ones(N-1,1),-1));

[v,d]=eig(H);

E1=min(diag(d));

x=(1:N)*dx;
plot(x*1e7,conj(v(:,1)).*v(:,1)/dx,['*;E=' num2str(E1) 'eV;'])

xlabel('distance [nm]');
ylabel('\Psi * \Psi [cm^{-1}]')
title(['Approximated DOUBLE delta potential, \alpha=' \
       num2str(WELLDEPTH*dx*1e7) 'nm*eV, separation a=' num2str(a*1e7) 'nm'])

%solve transcendental eqn via binary search
ka_up=5;
ka_lo=0;
ka=1;
ii=0;
THRESHDIGITS=7;
do 
if (1+exp(-ka)-ka)>0
  ka_lo=ka;
elseif (1+exp(-ka)-ka)<0
  ka_up=ka;
end
ka=mean([ka_up ka_lo]);
ii=ii+1;
until abs(1+exp(-ka)-ka)<10^(-THRESHDIGITS)
disp(['found kappa*a=' num2str(ka) ' to ' int2str(THRESHDIGITS) ' digits in ' 
int2str(ii) ' iterations'])
disp(['compare to calculated kappa*a=' num2str(sqrt(-2*m*E1/hbar^2)*a) ])

hold on; 

kappa=ka/a;
plot(0:0.1:3, max(abs(v(:,1)))^2/dx*exp(2*kappa*(-3:0.1:0)*1e-7),'r;analytic;')
plot(4:0.1:7, max(abs(v(:,1)))^2/dx*exp(-2*kappa*(0:0.1:3)*1e-7),'r')
plot((3:0.1:4),max(abs(v(:,1)))^2/dx*((exp(-kappa*1e-7*(0:0.1:1))+exp(kappa*1e-
7*(-1:0.1:0)))/(1+exp(-kappa*a))).^2,'r');





 

 



 

 


