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Tc = 4i TcOverT[T_] z= Tc/T
cclT_l i= L / 12 Tc ^4 / T^3i
alT_l 3= -TLog[2];
b = Tc/2i

Animate[Ptot[a[T] +b* (1-TcOverTtTI) *m^2+cclTl*m^4, {m, -1, 1}1,
{T, 2, 6}, AnimatìonRunnìng -r Falsel

T
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Animate[Plot[.5 * Tcm^2 - T * Log[2 * Cosh[TcOverT [T] * mll, {m, -1, 1}1,
{T, 2, 6}, AnìmationRunning + Falsel
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Physics 11"4

Assignecl Problem
Chrissy McGirur

G&T5.13
a) For T : 10, If : 0, and N : L2 :322 :1024, the following plots were generated:
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The orientation of spins is random such that the mean magnetization is approximateþ zero since
tlre mean magnetization is arou-nd 0.009 in the simulation. The typical size af. a domain of parallel
spins is about 10-1"5 spins.
b) For T :0.5, the simulation looks as follows:
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For this simulation, the average magnetization M : 1 which is rot equal to zcro, unLike the
simulation for ? : 10. Fbr sufficiently high T then the average rnagnetization is zero but for low
T it is not.
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The mcan magnetiøation decreases with increa^sing teurperature. The ãverage energ)¿ also decreases

with increasing'temperature. The lreat capacity increases to its maximum at around ? :3.1 until
it decreases. The susceptibility also peaks at T :2.6.
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d.) Presentation Problem

Jacob Greenberg

1 G&T 5.7
'Wb have three magnetic dipoles, and want to ca,lcuiate the correlation fuuc-
tions, G(r : 1) and G(r :2). There is no external field, so the energy of
the system depends only on the orientations of the two pairs. Starting at
k : L, the spin spin correleation is,

G(r) :3ï3r*" - 5rõr+' : FrIi'- 0, (1)

since there are just as many states a given dipole is pointing up as those
it points down. Equation 5.60 in G&T gives us the general form for this
for L dimension. To calculate 3]3îã) we need the partition function. 'We

know from the Ising model lhat Z : I cosh2 pJ. Then we need to calculate
,s1,s1-,'.¿*98 for cach state. There are only 8 states, so it isn't too harcl to
work out by hand, a¡rd 4 of those states are just reflections of others, and
have the sû,me energy in absence of an external field. As an example, for
the state 111, we have two pairs of dipolas ¡:ointing in the same direction,
giving ân energy of. E : *(s1s2J+szssJ) : -2J. îhe state ff] has energy
E : *(J - J) :0. Then these contribute to the correlation of the first and
second spins with ezÊJ and,l respectively. We find that,

G(r :1) : 3î¡ã: *#T' (2"{rnt - fizø,t) Q)

{.4sinh2pJ

G(r : 2) :rffi:

I coshz BJ
2 sinh pJ cosh flJ

zcosh? Bl
: tanhþJ

8 coshz BJ
2sinhþJ+L-L

"*"Ð 
(2"*'n' + f*'Pr - 4)

4cosh zpJ - 4

(3)

(4)

(õ)

(6)

{7)

(8)

(e)

2cosh2 BJ
: tanh2 ßJ

These agree with the solution in G8øT, G(r) : tanh' BJ
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x = 2 ß J here; also use EllipticE[nl2,k) to get complete Elliptic integral of the secontl kind
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