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Introduce the auxiliary variable if Si

A GLOBAL VARIABLE

pttcsss33 tzg I.gsisj pd.gs
I

Mtffiss tf Sj µIFsi
N Isi 2

1 Cif Tsing spins

negligible iv v t s

pttesssb pzd.lu ftp isi a fpEq pa si2
L

Lf the spins were Ising Vieira Ees N N 1 N 1

One could replace
g g folk and the entropy would be easy

However we have spin d variables Use Anonies METHOD

We introduce them a HUBBARD STRAT novicte Transformation

resefue to Linea RIZE A QUADRATIC EXPRESSION

toe 6 2 2 bmx
ebm big J dx e

This identity can be applied to open T.gsP

2 3 e
BATESi etPF si

2

sets o

Let's focus first on this piece



JIE e
PIA 215 Iasi x

where we can use M tuEs si
b BIH

Note that the DIAGONAL TERM generated by
heung transformed 3 in j is ee than the n one

OCS versus OCN D We neglect it

Thanks to Hubbard Stratonovich we decoupled thespins
at the exponential

pd.gs BINK Fuse x Is E pods BFS

p Sid Fxs

Now we can ampule the sum over Xi

before integrating over X because

e Igi t.pe
gi

a e
Esi a esirs over.ee

sis 1,03 40 molvidnee spins
Mv

p fo Tx B d Jx
t e t I

e
si 1 S S si O



GE
Fix e

PIT 45 43 a x

pzMfg d e
PII Es e

Pco ox
e
pcatoxs.MN

I

too Mp ICD
Effie J dx e

where

FIAT 3 f
la EI EPS coshcpJx7I

This is the Ginzburg Lend our free energy density

as a function of magnetization

ORDER EARAMETER Of THE

FM 3M phases



show that in the N as limit the saddle point
of m

We define Icp whips gd e
MFG B

e
NINEFox p

we need to find the Absow E minimum

and evacuate Fox p on it

Bf 433 pal lez e en e Inf B
FCx PJ poi

N M

tips pal Iff fTx PJ Bd

Note also that Fix BJ Bo F C X PS Bo

symmetric function w r t x D

What is the Igf F
Tet's equee to sqIasi x magnetization

density

Proofs

j sis f Eg e P't ftp isi

1pzylnZCh7 enerang funct methh o of

where E b ggf.ge P Ph f Iiss



This corresponds to H H h fy.I.sito
uniform field coupeed
tomagnetism density

As before

B In ex BJ Bo BIG BJ put poxh

tu enzch 3
1 Inf Cpf Cx pJ pool pxh

I 2lnZ x
13N 2h N as

FEssie

Identify the extreme of fix 135 Bo
Fix ps pot J 2

Ipen Es e P 2osh BT x

3 o Ji Ip
e 1302 smh pox psstc

1 e Po 2 cosh PSI
However 1m34cm EQUATION for

Bo
cannot be solved analytically e 2 smh BJ x

I e Pd 2 shcpJx
Note however that X o is always solution



Taylor expansion around o
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numerical solution
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Now we want to write S as a function of fm e
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