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o IX/NJiAFRAdeterminant quantum Monte Carlo (DQMC)

X B E B NABTIF.F. Assaad and H.G. Evertz. World-line and
Determinantal Quantum Monte Carlo Methods for Spins, Phonons and Electrons. In
Part of the Lecture Notes in Physics book series (LNP,volume 739).
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funct Squarelattice2D(L::Integer)

n_sites = L2
inverse_list = zeros(Int64, (L, L))
site_list = zeros(Int64, (n_sites, 2))

for i in 1:L
for j in 1:L
site_list[(i-1)*L+j, :] = [i, j]
inverse_list[i, j]l = (1 - 1) * L + J

neighbor_list = zeros(Int64, (n_sites, 8))
for i in 1:L
for j in 1:L
neighbor_list[inverse_list
neighbor_list[inverse_list
neighbor_list[inverse_list
neighbor_list[inverse_list

[i, = inverse_list[i, back_into_range(j+1, L)]

[,

[

[i
neighbor_list[inverse_list[i

[

[

[

inverse_list[back_into_range(i+1, L), j]

inverse_list[i, back_into_range(j-1, L)]

inverse_list[back_into_range(i-1, il
| inverse_list[back_into_range(i+1, back_into_range(j+1,
o I inverse_list[back_into_range(i+1, back_into_range(j-1,
ol inverse_list[back_into_range(i-1, back_into_range(j-1,
o I inverse_list[back_into_range(i-1, back_into_range(j+1,

neighbor_list[inverse_list
neighbor_list[inverse_list

il
iy
1
1
&
neighbor_list[inverse_list[i

Squarelattice2D(n_sites, site_list, inverse_list, neighbor_list, square_lattice_2D_neighbor_list_indices)
end
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on accept_rate_up(model: :HubbardDQMC, G_up::Matrix{Float64}, t, i)
1 + A_up(model, T, i)[i, i] * (1 - G_up[i, 1])

function accept_rate_dn(model: :HubbardDQMC, G_dn::Matrix{Float64}, T, i)
1 + A_dn(model, T, i)[i, i] * (1 - G_dn[i, i])
end

function accept_rate(model: :HubbardDQMC, G_up::Matrix{Float64}, G_dn::Matrix{Floaté4}, T, i)
accept_rate_up(model, G up, T, i) * accept_rate_dn(model, G_dn, T, i)
end

function G_update(model: :HubbardDQMC, G_up, G_dn, T, i)
S_T = model.s
B_up_storage = model.B_up_storage
B_dn_storage = model.B_dn_storage
copy!(G_up, G_up - G_up * A_up(model, t, i) * (I - G_up) / accept_rate_up(model, G_up, T, i))
copy!(G_dn, G_dn - G_dn * A dn(model, T, i) * (I - G_dn) / accept_rate_dn(model, G_dn, T, 1))
s_t[t, 1] *= -1
B_up_storage[:, :, T] = B_up(model, T)
B_dn_storage[:, :, T] B_dn(model, tﬂ
end
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Welcome to a simple DQMC simulation of Hubbard model.

Initialization completed.
We are simulating with
t 1.0

Bin average data:
double_occ

©.0531086694 1113260594

.89 0.0499175654 .8707057553
-0.9003367259  ©.8486302172 .8410485615
-0.8389155985  ©.84788814. .8451339080
-0.9308848780  ©.0509861957 1028641983

©.653732997987334
2d lattice and with 80 time

for 256 steps.
completed.

Binning result:

E_kin -0.9061032874760621 b 225404278734
double_occ ©.95010615800636402 68849869937057

-0.9687630355749639 * 8.33127357236689514 ©.67421569649323544

double_occ ©.05310866943682016 .822527760888213445
mag 0.11132605943340927 .67612943910110066

Observables:

Bin 2 completed.

E_kin =  -0.8916161993979214 * ©.32920849296173
double_occ ©.04991756543479846 * ©.022149779620090345
mag 0.07070575529071395 * ©.06922846274872253

Observables:
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