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341 Tugamsadnlszianvesteyailflumsfugaauifveseynia

Private Type IsingParticle ' new type that keep coordinate (x,y,z), radius,
spin

X As Double X-axis Position

Y As Double 'Y-axis Position

Z As Double 'Z-axis Position

Rad As Double

S As Integer 'Spin Properties
End Type
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Function CreateObject

Dim Obj(30) As IsingParticle

N=30

Fori=1ToN
r=Rnd * 1 ' random radius of position
zeta = Rnd * zeta Max ' random 6 angle of position
phi = Rnd * phi_Max ' random ¢ angle of position
Obj(i).X = (r * cos(phi) * sin(zeta))
Obj(1).Y = (r * sin(phi) * sin(zeta))
Obj(i).Z = (r * cos(zeta))
Obj(i).Rad=r
Obj(i).S=1

Next i

End Function
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343 Tugamsiunudndgain

Function YK _Potential(rij As Double, Sigma_YK As Double, K As
Double) As Double

If,; < Sigma_YK Then

YK _Potential = 1E+300
Exit Function
End If

YK Potential = (-K * (Sigma_YK /rij) * 12) * Exp(-1 * (rij -
Sigma_YK) _/Sigma_ YK)

End Function

g

o o a ° o d 2 3 @ ] ' A 9
HuanduissnmsamuAndynINFVUAUIZEZHINsZH YA TasmnTuWn
o '
Tuansuldun
1) rij : STUTHNITNINOYMIARIN § AUAIN J
- ] { " A (N v &
2) Sigma_YK : szezviindeshigamiineyninszegriieiuld (Cut-off length) 4
o Yt 1 1 @
Mrualdtaumny 1
1 =l T, o o ale Yt 1 1 @
3) K : MAINNAINUYBIANdgMNFITmualdinumny 1
° 1 [ d o o 2 o o {
wansnnuzgnasiuldnulnduiiudndvesgnin Funilouruwadnin lden

msaaluaunisi (14)



43

o L4 a 1
34.4 Tugansinasiaoumssimsauuuugu

Function RandomWalk()
Randomize

Dim i As Integer, j As Integer

Dim DeltaE_Walk As Double

i=Int(Rnd * N) + 1

r=Rnd * r Max

zeta =Rnd * zeta Max

phi =Rnd * phi_Max

Temp.X = Obj(i).X + (r * Cos(phi) * Sin(zeta))
Temp.Y = Obj(i).Y + (r * Sin(phi) * Sin(zeta))
Temp.Z = Obj(i).Z + (r * Cos(zeta))

'(Find Delta Energy) : fulunan1awasau DeltaE Walk

If DeltaE_Walk < 0 Then

UpdatePosition i '-->[Function]
Else

If Rnd < Exp(-1 * DeltaE_Walk / KT) Then

UpdatePosition i '-->[Function]
End If
End If

End Function
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3.4.5 TugamsmInaaIanaIny

'==Find Delta Energy==
Delta E=0

Forj=1ToN
Ifi < j Then
Delta_E =Delta_E
+ YK _Potential(Sqr((Temp.X - Obj(j).X) * 2 + (Temp.Y - Obj(j).Y) * 2
+ (Temp.Z - Obj(§).Z) ~ 2), Sigma, K) - YK_Potential(Sqr((Obj(i).X

- Obj(§).-X) ~ 2 + (Obj(i).Y - Obj(§).Y) ~ 2 + (Obj(i).Z - Obj(§).Z) " 2),
Sigma, K)
End If
Next j
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Function SpinFlip()
Randomize
Dim i As Integer, j As Integer
Dim DeltaE_Flip As Double, PotentialFlip As Double

i=Int(Rnd * N) + 1
'== Metropolis Method ===
DeltaE_Flip=10

'(Find Delta Energy) : imaunaa19na9 1 DeltaE_Flip
'== Update Spin =====
If DeltaE_Flip <0 Then
Ob;j(i).S = -1 * Ob;j(i).S
Else
If Rnd < Exp(-1 * DeltaE_Flip / kT) Then
Obj(1).S = -1 * Obj(i).S

End If

End If
End Function
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34.7 Tng]amsmumﬂmﬁnmmmnman tazdadulsung

Function TimeRun(i As Integer, RunType As String)
Dim j As Integer
SubMCS = SubMCS + 1
If SubMCS =N Then
MCS =MCS +1
SubMCS =0
End If
If SubMCS = 0 Then
M=0
SD=0
Forj=1ToN
M =M + Obj(j).S
SD =SD + (Obj(j).Rad - r_Avg) * 2
Next j
SD =Sqr(SD / N)
'== Analysis result ==
M=M/N
M_Abs =M_Abs + Abs(M)
M_Sqr=M_Sqr+ (M " 2)
M_Expect = M_Expect + M
SD_Volume =SD_Volume + (4 /3) * pi * (SD * 3)

End If
End If

End Function
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348 Tuganmissassaeumsal laosu

Function Simulation()
Do Until CheckStop = True

RandomWalk ' ms§1aaaﬁmumiaﬁ§mmudn
If MCS >= MCS_Max Then Exit Do
SpinFlip ' m3siaesaaumsaimsnauiseaiiu

If MCS >= MCS_Max Then Exit Do
Loop
M_Abs =M_Abs/MCS_Max
M _Sqr=M Sqr/MCS_Max
'== Result of Analize ===—=——==
M_Suscept = (N / kT) * (M_Sqr - (M_Abs " 2))
M_Expect =M_Expect / MCS_Max
SD_Volume = SD_Volume / MCS_Max

End Function

¥ J 4 = 1 1 o nd'
Lﬁamsmamamumsn'fuun?au'lwmqmnqnuazmmﬁmmammmmaﬂmuuanw
fimua Tﬂusaumsi‘haammumsafmisﬁmmuq‘mmsmsna"uﬁﬁaﬂun’fﬁ'wﬁu 15971009
04 o ] Vg a a UL
anumsainszyiimely DO LOOP UNTIL mwzsﬁu'mﬂuaﬂymz'ummsmmmuqunau

vy
° [

= U Gyl o) 1 o o =

udrmwdromsnduinvesailu Aniusiuasveamsauuuuguiumsnduiinatiula
| v AW [ o P o 2 ° 4 & a
minulisaasidanilu 1:1  dieSvunissiassaaiunsaiuuitoulvvesguugiinaz

4 [ od d‘o o d o o
ANUDVDIATUULUMANMBUBANIIYIUA 3 TANAANTINNTTNABIADIUNIINAD

1) M Suscept :anwiulildmanimanvesszuuy

(] d
2) M_Expect D AMNULUVANYDITSUY
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349 Tugamsnaaeslasimuaieu lunivue

Function Experiment()
‘== Experiment Setting===
AnimationStop = False
loopnum = 500
CheckStop = False
PrepareParameter
'== Simulation ==
For LoopDot =1 To 100
HM(LoopDot, SimuTime).H_field =0
HM(LoopDot, SimuTime).M_field =0
Next LoopDot
'(Temperature and Frequency Setting)
loopcount = 0
IgnoreAnalyze = True
MCS_Max = MCS_Max * 50
Simulation ' (Discard)
Simulation ' (Analyze)
End Function

d 7 o o ° o' & o &
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Tunsdihmsiassaaumsslieatinsssudames saduveamsimuagungil

9
= ' o A
gazaMUdIzeantly 9 LUy fAie

1) anudvesaunimanmousaiiiy 0.002 MCS™ uaz 0.01 guugiitiiy K/kg

2) audvesmuuimanaeueniny 0.002 MCS™ uaz 0.25 gungiiiniu K/ks

3) anudvesmusimanmoueniingy 0.002 MCS™ uag 0.60 gangiiminy K/ks

4) aywdvesaumimanaoueniihy 0.02 MCS” uay 0.01 guuvgiimny K/ks

5) arwdvesmuimanmousaniny 0.02 MCS™ uaz 0.25 gungiioniy K/ks

6) AUV MBIMANMEUBANIAY 0,02 MCS™ 1oz 0.60 gungiitiiy K/ks

7) amudvesauuimanaioueninny 0.2 MCS™ uaz 0.01 gungiinhiy K/ks

8) AaudvesaumimMaAna eI 0.2 MCS™ uaz 0.25 gungiiiiny K/ks

9) AanudvesAUMIMANABUBNIIIND 0.2 MCS™ uaz 0.60 gamgiiiiiy K/ks
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3.4.10 Tugamsadunsmeames e

'== Hysteresis loop
If ((SubMCS + 1)/ 2) Mod CInt(N / (f * 100)) = 0) Then
M Old=M
M=0
Forj=1ToN
M =M + Obj(j).S
Next j
M=M/N
h Old=h
h=h0 * Sin(2 * pi * £ * dt)
If LoopDot = 1 Then
loopcount = loopcount + 1
If loopcount > 2 And h < hCheck Then
MsgBox "h is not the same"
Exit Function
End If
hCheck =h
End If
LoopDot = LoopDot + 1

HM(LoopDot, SimuTime).H_field = HM(LoopDot,
SimuTime).H_field + h

HM(LoopDot, SimuTime).M_field = HM(LoopDot,
SimuTime).M_field + M

End If

dt = LoopDot * (1 /(100 * f))

If LoopDot = 100 Then LoopDot = 0
End If
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