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Figure 1. (a) Surface of a semi-infinite system showing the surface region (C) and semi-infinite
lead (A) in which all principal layers are identical; (b) multiprobe geometry showing sample region
(C) and semi-infinite leads (A;).
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Figure 2. (a) Creating one material from two isolated pieces (A) and ( 8); (b) splitting the material
into two isolated pieces (A) and (8 ) by bond cotting and (c) by atom removal.
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Figure 5. Bulk Green function versus energy of an infinite 1D chain: (a) =Im G (n = 5L (b Re &
n = 3. (c)=Im& (n = 7), (d) Re &G (n = 7) after n iterations of the ierative method: an
imaginary part § = 1072 is added to the energy. The result is compared to the result converged to
precision € = 108,
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Figure 6. Green functions versus energy for a 1D chain: (a) = Im ¢ for surface {n = 30), {b) Re (&

for surface (i = 30) after & iterations of the recursive method, (c) —Im & (i = 5). (b) Re &7

(n = 3) after n iterations of the iterative method: an imaginary part § = 107" is added to the

energy. The results are compared to the result converged to precision € = 107 and § = 1072,
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10.matlab fChY
10.1 3 )5 A1IEAR

clc

clear

HO0=0;

Hil=1;

eta=0.01;

Im_gr ={];

Re_gr=[];

for E =-3:0.1:3

g_temp =0;

for jj=1:10000
g_temp=inv(E+1j*eta-HO-H1*g_temp*H1’);
end

Re_gr = [Re_gr,real(g_temp)];
Im_gr = [Im_gr,imag(g_temp)];
end plot(1:length(Re_gr),Re_gr);
hold on;
plot(1:length(Im_gr),Im_gr);
legend(Cgr’,’ gi’);
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clc

clear HO = 0;

Hl =1,

H_1=1;

eta=0.01;

Re_gr=1{J;

Im_gr = [J;

for E=-3:0.1:3

E

% T =[0];

T=0;

T =0;

u = -1/(HO-(E+1j*eta))*(H_1);

v = -1/(HO-(E+1j*eta))*(H1);

for jj=1:100000

% T = [T,1/(1-v¥T(end))*u];

T = 1/(1-v*T)*u;

T_=1/(1-u*T_)*v;

end

% g_temp = -1/(E-HO+(E-H1*T(end)));
g_temp = -1/(HO-(E+1j*eta)+(H1)*T);
Re_gr = [Re_gr,real(g_temp)];

Im_gr = [Im_gr,imag(g_temp)];

end
plot(6*[1:length(Re_gr)]/length(Re_gr),Re_gr);
hold on;
plot(6*[1:length(Im_gr)]/length(Im_gr),Im_gr);
legend(Cgr’,’ gi’);
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