
Phase transitions Pty
last time :

MF ising model :

spin interacting with average

spin of all neighbors
Predicts spontaneous magnetization
transilien in h=o forced d

,

wrong in d =L , gets better for higher
d
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Exponents can be the same

for many kinds
of systems

Universality



Universality behavior :
1) Dimension of the order

parameter (n)
magnetization -

"
M
"

scalar , n = I

A- Pg - n - I

2) Dimension system lines in

liquid gas, 3d is ing model , d =3



Mf ising model :

M = tanh ( pC2Jmz th) )

h kind of like a pressure

h=ksTtanh" (m) - 2mJz
-

turn- ' (mhz
.
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Spatial correlation
-

Liquids - ger)
how long - rayed is a molecules

influence or neighbors
Cr) per 's > n g Cr - r 't

gem Xx liquid1-
.



Ssi - Si - Lsi>

Eiji (Si -Csis) ( Sj -Csp)
- PMCs. .. . .sn)

Cij=LEjD= -2 Cig e-
Sissy . . . Sn 't l Z

(
spin spin correlation functions

Cij =LSsissj) as afmetian of
li -ji



if a big system
Ii - jl large [ r ; - r;]

eipect spin 's spin j are not
correlated

( Ssissj> → Lssiscssj>
=L85.72

Eij=Cw,,=LsisjsLss? >



-ac- ii

9 length over which things
are correlated

t



# Spins correlated with
a particular spin

= II.zcij-fgwidrX-tnssmaysm-E.si
= f- ÷

,

Lsisp - Lsiksjs
= t.io?Ls.sj7-cspcsjs



X= § Cig =# correlated heights .

How can X dinge (variance)

"¥# w"'

( first order phase transition



2 phase coexistence
-

Var ( p ) as
N increases

Near critical point - no distinction
between the phases

correlations thrushes became x



Glrijtcij ~ e-
YE

th

Y n IT -Tcl
-V

LV



System looks the same as

small and large length scales
[ close to Tc]

Renormalization Group
"

coarse grain
" system

get back system qualitatively
the same
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Kadanoff transformation
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,
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Indo approximate Kadaroff
transformation

x ←← ← ← x → → → → x

k--o ke k=D

unstable fixed point
Kc= 0.50698
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