
Lecture 19

Important quantities in phase transitory
are correlation functions of quantities in space

Egger) - if particle is at r=o,
whet is

( relative ) likelihood of seeing
one at distr any

we found we could write
this as

cpcoipirs) where pc = Ésc:-P;)
i:|

In a
lattice model , compute spin - spin eomekhin

further - f- likely to be T nearby but how far?



Let Ssi = s:-<si>

Cij =L Ssi Ssj) = (Si Sj) - Lsisj>

if i & j very
for work, could be independent

so then Lsisj> → Lsi> <sj >

So Cij → 0 in this case

Note Cii = Vwls:) so
define

Eij = Lij / vwlsi)

Éij⇐- e- a
volume

6yd correlated

riv



# spins correlated w/
i = I Cij

j=i
This is related to susceptibility in hag :

N

✗ = f- Var ( SM) SM = ¥4:-< si> I

= f- ¥
,

Csis;) - csiksj>

= # ¥ Csis ;)
- Lsi ><si> = Tgcij

Since ✗ dinges at pish transition, means

correlation volume grows



2 ways var un dinge

1) 2 phase coexistence

tf ""☒
as Nsx , Pol gets stop & var dinges

2) cts phase transition
: no distinction ,

dinezuu means long range spatial carekhihs



fit to GG) - Cij - e-
"%d -2+2

as T -ite E ~ IT-11
-✓

Large length scale <→ system looks similar

or large & small length sales

RerY.mg?YghIf?Ipotaesssnn to

get partition fincher that looks sane
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.
. - ⇒1¥likes µ
⇐ f f

tube
similar

Eg block spin 1-1=-2 Jsisj →¥
,,,J

's:S;
'

C:p

Repent : if I-7J ' process converges,

then there is a fixed point, & this corresponds

to a purse transition



From
egns

Hut gowek J→J '
,

can compute critical egeavnts !

For Zdisig ,
0 field

,
find two sabre

fixed points (F- 0,1=-01
& I unstable fixed point

←
sinker

Jlkrstc = 0.50698 Cchudwchs)

where exact is 0.44069 ✗Book
261

# itvehms needed gets later as closer to Tc,

unreeling to a growing tenth scale



Intotonan-egq_
So far we dealt with systems after they
reach equilibrium

g Heat
flows in & out until Tbanitsys IT

,

doing work on the system

what happens during this process ?
• time reversibility broken Gt macro level )

• can reach non eq steady state

w/ canst diving but basically like eg



Eg ! sekassenb.ly by drying
in enteral field

molecules motors (ATPgraded
folding /unfolding protein under An

some theories for these real cases

First here to understand near - egg dynamics
time deep processes



BWniansnotiadlayenhefnobserui.nu: poker particles jissk randomly
predictable behavior on aherye (Braun)

Einstein postulated, maybe due to

random collisions w/ Solent

Ftotei = ma -2M¥

physical observations /Stokes - has dug

m¥+ = - Gv 19=6×29
"'

e-radius
for spare


