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@ H 1 Heisenberg Model
1. @HHR

Write a MC code for a 3D Face-Centered Cubic lattice
using the Heisenberg spin model (adopt periodic boundary

condition). Estimate the ferromagnetic Curie temperature.
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Algorithm 1 Metropolis for Heisenberg Model
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tH: the image of M — T

. set the adjustable parameters

: function SGENERATOR
0 < 21X, > X, ~ U|0,1)
6 < arccos(l —2X,) > Xy ~ UJ0,1)

T < singcost
Y — singsinf
24— coS¢p
return [z, y, 2|
end function
: function GETENERGY(mode, i, j, k, S, newspin)
i_prime < i+ 1 mod N
J_prime < 7+ 1 mod N
k_prime < k+ 1 mod N
if mode = 0 then
so + S[0,1, 5, k]
sumspin <— S[1,4,j, k] + S[1,4,7 — 1, k] +S[1,i— 1,5 — 1, k] + S[1,i— 1,4, k] +
S[2,4, 7, k]+S[2,4, 5, k—1]+S[2,4, j— 1, k—1]+S[2,4, j— 1, k] + S[3, 4, j, k] + S[3, 1, j, k—
11+ 8[3,i—1,j,k—1]+S5[3,i — 1,4, k]

else if mode = 1 then
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So < S[lvi7j7 k]

sumspin < S[0,1, 7, k|+S[0,i_prime, j, k|+S[0,i_prime, j_prime, k]4+S[0,14, j__prime, k]+

S[2,4, 7, k| 4+ S[2,i_prime, j, k| + S[2,i_prime, j, k— 1]+ S[2,1, 5,k — 1]+ S[3,14, j, k]| +
S[3,i,7 prime, k] + S[3,i,j_prime, k — 1] + S[3,4,j, k — 1]
else if mode = 2 then
So < S[2,1, 7, k]
sumspin < S[3,1,7, k| + S[3,i,7_prime, k] + S[3,i— 1,5 prime, k] + S[3,i —
1,7, k] + S[1,4,4,k] + S[1,1, 7, k_prime] + S[1,i — 1,4, k_prime] + S[1,i — 1,7, k] +
510,14, 7, k] + S[0,4,j_prime, k] + S[0,i,j__prime, k_prime] + S[0,1, j, k__prime]
else if mode = 3 then
so < S[3,1, 7, K]
sumspin < S[2,1, j, k] +S[2,i_prime, j, k| + S[2,i_prime, j — 1, k] 4+ S[2,i,j —
1, k]+S]0,4, j, k]+S[0,i_prime, j, k]+S[0,i_prime, j, k_prime|+S[0,1, j, k_prime]+
S[l,i,7,k| + S[1,4,4,k_prime| + S[1,i,j — 1,k_prime] + S[1,i,j — 1, k]
end if
Hy < —J - sy - sumspin
Hy < —J - newspin - sumspin
return H, H,
end function
function METROPOLIS(S, T')
for mode =0 — 3 do
fori=0— N —-1do
for j=0—- N—-1do
for k=0— N —1do
newspin <—SGENERATOR
energyBefore, energyLater <~ GETENERGY(mode, i, j, k, S, newspin)

__energyLater—energyBefore

o <+ the minimum of e kpT and 1

if X <« then > X ~ UJ0,1)

Slmode, i, j, k] < newspin
end if
end for

end for



42: end for

43: end for

44: end function

45: function GETEQUILIBRIUM(N, temperature, loop)

46 set all element of S to be [0,0, 1]

A4T: for item = 0 — loop — 1 do

48: S <—METROPOLIS(S, temperature)

49: end for

50: calculate the average spin of all S element avmagnetism

51: end function
Tintervall[l]

T'step
53: Tlist[i] « Tinterval]0] 4 i - T'step

52: for i =0 — +1do

54: end for

55: for T € Tlist do

56: for : =0 — time — 1 do
57: M <+GETEQUILIBRIUM(N, T, loop)
58: milist[i] < || M]|

59: end for
60: calculate the average value of mlist : magnetization
61: plot (T, magnetization)

62: end for
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N 5 loop | 200

time 10 T'step | 0.05

Tinterval | [0.0001,10]
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