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etevent ()
ft':s retur:

éetkcyi)

KP=-0.5*log(tanh(K))
return Kp

recur (k=K) :
#constructs one dimensional recursion
if k==0,01
KP=0.0
elaos
KP=tilde(2*tilde(k))
return Kp

:f Successivelterations(KP=K,n=1):
# works out renormalizations in one D

print (“exact mal i

print (“click on window")
print"'.‘.l' gdisplay coup no (
print “coupling +format (KP,

for j in range(n):
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#constructs the Ising model dual coupl
KP=-0.5*1og(tanh(K))

ST b click on window
return We display coupling values versus iteration number i
: coupling= 3.0000 iteration number= 0 -
def recur(k=K): e ) c : T i IVM
#constructs one dimensional recursion CouPling= S T T S S  CRTURE ! -
i k==0.0: coupling= 2.3069 iteration number= 2 o
KP=0.0 coupl%nq-’: 1.9603 iteration number= 3
s coupling= 1.6140 iteration number= 4 ?ﬁb*i
KP=tilde(2*tilde(k)) Y/
return Kp

def Successivelterations(KP=K,n=1):
# works out renormalizations in one D

print (“exact ren _

print ("elick on window")

print(“hw ll8play Oun ! ( )
print “coupling +format (KP, ' 1.41")

for j in range(n):
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Qualitative behavior of Ising model

For all dimensions higher than one, the Ising model has qualitative changes of behavior as a
function of the coupling K. These qualitative changes are illustrated below, with B equal to our
h and ] being the same as our K
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B=0, 408 0.J=0.4406868 B=0,J=0  B=0,J=0.4406868 B=0.J:0.8

The lsing Model of Spin Intoractions as an Oracle of Sell-Organized Criticality, §
Fractal Mode-Locking and Pawer Law Statistics in Neurodynamics The “J in this caption is

Chris King = Mathematcs Depanment, Unwvorsity of Auckland the same as our K
fipwww atiushara com/DarkHeartsing/lsng mm

The right hand box shows the ordering that occurs for large values of K. Black indicates
spins that point up; white shows spins that point down. One sees large regions with
spins mostly pointing in the same direction. For weaker coupling (see center box) up
and down spins are completely mixed up with one another, At an inter ling
(K roughly 0.4406868) there is a transition from a situation of no large

regions, to one in which there are correlated regions of very large size!
called a continuous phase transition.

There s another phase transition at nogative values of K This i depicted in the left two panels,

Pl A St gt Phaa

Pirsa: 11100029 Page 12/74



Pirsa: 11100029 Page 13/74




Pirsa: 11100029 Page 14/74




] ‘&' A () dnmgen I lOSIAM Q

| |‘!“[

Mht L

Pirsa: 11100029 Page 15/74




Pirsa: 11100029 Page 16/74




click on window
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L
from visual.graph import * # import graphing and mathematica ‘iﬁ
from Depict import * # This workspace contains the routinesfias

# the Ising model system. {s}
from Record import * # This workspace contains the routines »
# the Ising model system. None of tiNES

#global variables with default values

#LMax=(8,10) #size of the Lattice

LMax=(8,10) #size of the Lattice

K =0.15 #describes the state of the spin system here s isjiias
s= [] #describes thelstate of the spin system here s is pi

#eventually it will be a matrix with entries plus af
# note that s is and will be mutable
# we shall write (s(k])[]J] where j and k are row ape®
h=log(1l) # here h 1s a dimensionless magnetic field determiids
Records=( ] # a record in which we will keep results, mutabl
mmax=3000 # number of Monte Caro Steps to be performed

def MonteCarloStep(s,j.k):
global Magnetization
#does one step of Monte Carlo running for our spin
EnergyChange= deltaEnergy(s,j,k) # Calculates change in e

NaRlin=RlinFanctioni EneravChanaa # Notoarminac wvwhathaw
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Ay
2 _:-|.»\ N lnLXponent*spin|(

neExXponent

ffind _.-H'\.. spin Vi

DAN, . cal 1l
¥ » bt >

pin #spin ¢ cction

nothing now
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