% spinNEGF1D

% Rashba term: sx*ky-syxkx = (1/2/i/a) (exikya—e*—ikya)*sx—(e*ikxa—e*~ikxa)*sy
% B-field: A_x = By

clear all

sx=[0 1;1 0];sy=[0 —i;i 0];sz=[1 0;0 -1];B=0;
[vx,dd]=eig(sx);[vy,dd]=eig(sy);[vz,dd]=eig(sz);

V=vz;dn=V*[1 0;0 0]*V';up=V=*[0 0;0 1]*V";

% %

% dn=1/2*(eye(2)+sx);up=1/2+(eye(2)~sx);

% %

% Inputs
hbar=1.06e-34,;g=1.6e—-19;m=0.03%9.1e-31;
a=1e-9;t0=(hbar™2)/(2*m=*(a™2)*q);
zplus=i*1e—-12;

Np=51;L=zeros(Np);R=L;L(1,1)=1;R(Np,Np)=1;
ctr=0;D=1e-5+kron(eye(Np),ones(2));

sigB=zeros(2*Np);siginB=zeros(2+Np);

ii=1;for EE=0.2:1:0.2
for rashba=—1e-10:1e-12:1e-10
alpha=2+t0*eye(2);beta=—t0*eye(2)+(rashba/i/2/a) *sy;
H=kron(eye(Np),alpha)+kron(diag(ones(1,Np-1),+1) beta)+...
kron(diag(ones(1,Np—1),—-1),beta');

ck=(1-(EE+zplus)/(2*t0));ka=acos(ck);
sigu=(-t0*exp(i*ka)) *up;sigd=(-t0*exp(i*rka)) *dn;
sig1u=kron(L,sigu);sig1d=kron(L,sigd);
sig2u=kron(R,sigu);sig2d=kron(R,sigd);
gam1u=i*(sig1u-sig1u');gam1d=i*(sig1d-sig1d');
gam2u=i*(sig2u-sig2u');gam2d=ix*(sig2d-sig2d');

change=1,

while change>5e-8
G=inv((EE*eye(2*Np))-H-sig1u—sig1d—-sig2u—sig2d-sigB);
sigBnew=D.*G;
change=ctr*(sum(sum(abs(sigBnew-sigB))))/(sum(sum(abs(sigBnew+sigB))));
sigB=sigB+0.25*ctr*(sigBnew—sigB);

end

A=i*(G-G');

change=1;while change>5e-8
Gn=G=*(gam 1u+siginB)*G';
siginBnew=D.*Gn;
change=ctr*(sum (sum(abs(siginBnew-siginB))))/(sum (sum(abs(siginBnew-+siginB))));



siginB=siginB+0.25*ctr* (siginBnew-siginB);

end
TM(ii)=real(trace(gam2u*Gn));
TMd(ii)=real(trace(gam2d*Gn));
Ttest(ii)=real(trace(gam1u*G*gam2d*G"));
E(ii)=EE;X(ii)=rashbai;ii=ii+1

end

end

% %
pixhbar™~2/m/(a*(Np—-1))/q

hold on
h=plot{(X,TM,'r');
set(h,'linewidth',[3.0])
h=plot(X,TMd, 'bx');
set(gca, 'Fontsize',[36])
h=plot(X,Ttest,'vo');
grid on
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Analytical value = 8.0813e-011 ;
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