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clear; close all

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

dx=2e-8+eps; %2 Ang, in cm
dy=2e-8; %2 Ang, in cm
dz=2e-8-eps; %2 Ang, in cm

tx=-hbar?2/(2*m*dx"2);
ty=-hbarr2/(2*m*dy~2);
tz=-hbar"2/(2*m*dz*2);

Nx=11;Ny=11;Nz=11,;

Hx=diag(-2*(tx+ty+tz)*ones(Nx,1))+diag(tx*ones(Nx-
1,1),1)+diag(tx*ones(Nx-1,1),-1);

Hy=ty*eye(NXx);

Hz=tz*eye(Nx*Ny);

Hxy=kron(eye(Ny),Hx)+kron(diag(ones(Ny-1,1),1),Hy)+kron(diag(ones(Ny-
1l1)l-1)l Hy)l
H=kron(eye(Nz),Hxy)+kron(diag(ones(Nz-1,1),1),Hz)+kron(diag(ones(Nz-
111)1_1);HZ);

%add potential
for ii=1:Nx

for jj=1:Ny

for kk=1:Nz

V((kk-1)* (Nx*Ny)+(jj-1) *Nx+ii)=1e14*((ii-(Nx+1)/2) A2 *dx"2+(jj-

(Ny+1)/2)r2*dyr2+(kk-(Nz+1)/2)A2*dz”2);

end

end
end
H=H+diag(V);

[v,d]=eig(H);

E=diag(d);

figure(99)

plot(E,"*'); axis([0 40 0 2.5])
xlabel('eigenvalue')
ylabel('energy [eV]')

%show iso-density surfaces of eigenstates
vsv=conj(v).*v; %|Psi| A2

densitythresh=0.004;

forii=1:10
figure(ii);
isosurface(reshape(vsv(:,ii),Nx, Ny, Nz),densitythresh);
xlabel('X'); ylabel('Y");

end
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