
-Seccitichen- 10-011 , we have

f(R
,
h =0) = fo +Etr + Em++...; to = -Plog]

where : 10-PIE : "reduced temperative". Then
to - &10-8,1+5110-01") , OCP-f(f
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Hence there isadiscontinuity in C10, h = 0) at

0 = 00 . Writing ClPh = 0) & 10-01-0
,
we have

that the specific heat exponent is 2 =0·

#niteexternatela-0014) and expand :

f(m ,0 ,h) = fo+ 10-Palm + Em4-hm +.



Thisf =m + 10-alm-n = 0

For 8 18.
,
there is no spontaneous magnetization

at h =0 , so we can ignore the m term, whence

m(08
,
4)=o

and the magnetic susceptibility is

X10 , 01=0, "o,
h = 0

For OCO, we write m = motSm with

Mo = 1 55 /0 - 01 in which case we find

- (m2%+ 3miSm +... ) + 10 -0c/o+Sm) = h

[mo + 10 -Oc] Sm + 01Sm2) = h =
-

= 2/0c - 0
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Thus we have amplitudes- exponent

X(0) = A
=
10 - 021
+

with V = 1
, A = 1

,
A.=

Magnetization dynamics
Phenomenological dynamics:
where i is a rate .

Dimbe's time s it
,
so

di

fmis))= =-

and thus f always flows downhill. The
flow stops whenf = o , i . e ,

when

m = tunh
which is the MF equ . This may

be written as

h(0 ,m)= log)) - m
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For O<0. = 1
, the free energy has 3 extrema

12 local minima and 1 local maximum) provided

Inl < 101
,
where

h+0 = 1 o -Glug
At h = th*R1 there is a saddle-node bifurcation

where a min and max annihilate , leaving I min.

~
Imin

,
I max I min ouly



When 141 > 440) the free energy flm, 0, h)
has only a single local minimum at m

*/0
,
h) ·

This is a SFP for the dynamics in = -Of(m, O, h).
When Thi <h401 then flm

,
0
.
h) has two local

minima mi210 ,h) , where Sgn(m) = squ/h) and

sgulmt) = - squh) . Both are SFPs of the dynamics
but my is the global minimum ,

so me corresponds
to a metastable state - a "false vacuum" . There
is also a local maximum at ms , which is a UFP.

Slowly ramping the field h up and down then leads to
the phenomenon of hysteresis.
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