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FreeFermionsParticleNumberEntropy.m
% PSI 2014 Sessicn
clear all
N=1000;

Lmax = 100;
lambda = 0.0; % lambda

% Build the Hamiltonian
A = zeros(N):;
for n=1:N

A(n,n) = -2+lambda;
end
for n=1:N-1

A(n,n+l) = 1;
end
A(N,1) = 1; % periodic
A= (A+A')/2:

O e 9 e W N

Ll el ol v =4
- B TR T =

% Diagonalize H

(U,D] = eig(A): &% eigenvalue

% ground state

M = Uvsign(D)*U"';

% compute entropies of reduced density matrix o

FreeFermionsParticleNumberEntropy.m
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% -t

RandomStateEntropyScali
GroundStateEntropyScali
figure(2)
GroundStateEntropyScali
figure (3)
GroundStateEntropyScali
figure (4)
GroundStateEntropyScali
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FreeFermionsParticleNumberEntropy.m EntropyScalingFFNumber.m
% PSI 2014 Session V EntropyScalingFFNumber.m
function S = EntropyScalingFFNumber (M, Lmax)
for L = l:Lmax
S5(L) = ComputeEntropyFFNumber (M(1:L,1:L),L):
end
end

function S = opyFFNumber(MA,L)

Mu = eig(MA):
S =0;
for k=1:L
if abs(Mu(k)) < 1 % avoid problems wi
P = (1+Mu(k))/2:
q= (1-Mu(k))/2:
S =35 - p*log2(p) - q*log2(q);
end
end
S = real(S):
end

FreefermionsParticleNumberEntropy.m i #»

Ready
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RandomStateEntropyScali
GroundStateEntropyScali
figure(2)
GroundStateEntropyScali
figure (3)
GroundStateEntropyScali
figure (4)
GroundStateEntropyScali
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FreeFermionsParticleNumberEntropy.m

aayerpmy il 8 e ——
- A= (R+A')/2:

Value

% Diagonalize H | 1000x1000 double
(U,D) = eig(A); & eigenvalue decomposy 5 ] H 10001000 double
| 100

1000x1000 double
1000

1x100 double
1x100 double
1000x1000 double
0

999

% ground state

M = U*sign(D)*U’;

% ce opies of reduced density
S = EntropyScalingFFNumber (M(1:Lmax,1:I3)
Sqguess = 1/3*1og2([l:Lmax]))+1.03;

subplot(l,2,1)
plot(S,'.r") I R —

held on Command History ®
plot (Sguess) RandomStateEntropyScali |

hold off 0 0 GroundStateEntropyScali
figure(2)
subplot(1,2,2) GroundStateEntropyScali
semilogx(S,"'.z"') figure (3)

hold on
semilogx (Sguess)
hold off

GroundStateEntropyScali
figure (4)

GroundStateEntropyScali
tn 30 Col 8 :

26/03/2014 9:28

.' % FreeFermionsParticleNum -
l-l ~ | " | b
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