
Partition function

z =
- BF(i)Z
states : ↑ Boltzmann factor

P(i) = BF(i)/z
(weigh ofstate)

what is P(i) for constant N
,
U
,
T

states are the different

arragements of atans

Assert : maximize entropy foron ensemble
of configurations

,
with constraints



↳
-

ensemble
constraint that <E) is fixed
total energy for all of them is fixed

Ind
,
with Emi = M [mici = E

-

miPi=
~ proportional to

BE ;

Ei-B
[Pi = ) => Pi = C S -BE,-

Ze



Ising model-

>
E=_JSiSiH-hS;

i=1 m

neighbore * field
T>0

3
lowers every to point

in the some direction

Do they point all in the same direction ?



what decides if there is a pause
transition

A = -kaT In Z
= (E)- TLS)

A ratl M

-gas"
, random#

↳glnk

mi does this hopen?
d22
, ye

h=
0

d= 1 , no phasensitions
↑n + XXXm= EminN
F↑ ↑ ↓ ↓ ↓ ↓ ↓m =0 C E = Emin+ 5/4



↑ n = 0

-#N ↓ E = Emin + CJ

N'Iz CNN'
interface scales like N' EaN

↓

~ surface tension
-

- ---
-
- -

-

↓
↑ ↑TyL &

& T* si #↓ ↑



-BE(i)
z = z e

-

States ( #States is

2x2x2 =. = zN
-BE(Si

,S2 ...., Su)C=

Bels-pet-At
+ BE(

-

,+) -B()-, -)



what is < Si) ?
E=_JSiSiH-hS;

i=1 m

neighbors ↑ field
-

~
-BE(Statei)

2 Esj Cj -
States i S SZ

N s

(57 = I Bhj

& =-
states :

B
z EsileBE(i)
j

(s) = (25)=Th=E



What cases can we solve
:

(s) = To
① TED , BF [E/13T-I

Zie(1) = en
states

Onzn = o =>(5) = 0

② J=0 , independent
N

4-+B 2 Sz=rsC j=
j



eBhs,Basez = z Buss
..... Bhsu

States

-
Bus
, eB .. ephe
L Su=I'l

Z Ispin partition function

z = eBN/z - Bh/z+C

z = zu = CeBh/2 + e-Bh(z)n



<5) = SeBYEBI
=KatePer

+e-ph/z

= tankleh)
&

- "2 - - -

If 50
,
solvable In Id, no phase transition

except at T=0



Helix-Coil model (Zimm-Brugg)
-

o
MoN es

(secondary Structure) x-helix

///
N =6

↳HTHTH
N= 6

2N states E= 0 - nE

EH = - Enhz



for independent case
zu

z= Belstr)
States

eBt= k

are residue: z = 1 + eBt = 1 + k
-BhIz = BhinBhBl (
CCCC

z = (1 +k/N )
HC(C C+
CM(C

X CCHC
CH

zy2(1 +k(4 = 1+ 4k + 6k2 + yk3 + k4



/ PH
- E

z = z(V)k -o
-
"Boltzmann

fi= factor z= e0+eBE

= / teBe

f Pl - +E

↓ - E

On H- 1 z ==Bt + e+BESk K
-

k = eBt() +e2Be)
= [H] -

fi = <H)/n = EOnz/k



----

fi LA
K

z = (1 + k)v

fr= I # ↓
1 +k 1+k

=

1 +Y



extra fact
,
different residues

z = (1 + ka)
*
(1 + kg)B(1+ky)

-3
types

next time, what if there is

coup ling

CH
↑ X +
11 k43


