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Ni Ni-Pd 40 60 C.Burton et al.
H.Kobayashi and Y.Amemiya
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Ni-Cu 43 C.Burton et al.
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C,= 1Cal/ /g (42003/ /kg)

P =

(1000kg/m*)

AT=1

V,=50m1/min/100g ( 8.3x 10° m*/sec/kg)

Q, = 7 x 0.005 x 0.01x 1000 x 8.3x 10" x1000x 4200x1=0.03 (W) (2-27)

Table2-1 2-2

Table 2-1
blood flow
(ml 100g min)
2.7 resting muscle
3 6 resting muscle
muscle 22
10.26 rat (room temp.)
28.45 rat (43 )
1 )
48.05 tumor o0.7g  rat (room temp.)
tumor 55.55 tumor o079 rat(43 )
15.66 tumor 2g rat (room temp.)
14.02 tumor 2g rat (43 )
fat 68
bone 077 )
0.06 24 ) | bone, fat, necrotic tumor
30 60 brain, kidney or vasodilated tissues
Table 2-2
specific heat density thermal conductivity
(_kg K) kg m) |(W m K)
blood 3960 1060
3500 ) 1020 06
muscle 3639 ) 1050 056
0.642 )
tumor 3639 ) 1050 056
fat 2387 ) 888 ) 022 )
bone 1420 ) 1595 0.65
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Fig.3-18 Fig.3-18(a) H 200e f 50kHz (b) H=20
Oe f=230kHz
p
Cp Fe Cp(Fe) = 0.4788 JK g ' Pt Cp(Pt)=0.1317 JK g~
Cp(Fe1x-Pty)=(1-x)Cp(Fe)+xCp(Pt) Table 3-1
f 50kHz 230kHz x=0.27 0.34
3-5-3. Ni-Pd
Ni-Pd
Table 3-1 Fe, Pt p 4 (g/cc) C,(J/K/9)
X1 0.24 | 0.25| 0.26 | 0.27 | 0.277 | 0.279 | 0.28 | 0.30 | 0.32 | 0.35 | 0.36 | 0.38 | 0.4
pg | 11.1 | 11.3 | 11.4 | 11.5 | 11.6 | 11.6 | 11.7 | 11.9 | 12.2 | 12.5 | 12.7 | 13.0 | 13.3
Co 0.373 | 0.370| 0.367 | 0.364 | 0.362 | 0.361 | 0.360 | 0.355 | 0.348 | 0.333 | 0.336 | 0.329 | 0.323
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1 u=40 200
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Fig.3-20 f H M
P
Table 3-2 Fe,Pt, p (Q-cm) p (emu)
X 0.25 0.26 0.27 0.277 | 0.279 | 0.30 0.32 0.36 | 0.38 0.4
()] 86.0 | (83.5)| 81.0 | (78.6) | 78.0 68.0 65.0 61.1 | 65.6 68.5
P
(€9 75.5 66.2 63.6 60.5 59.6 56.0 54.1 47.7 | 44.6 51.6
Q) 1 19.6 38.6 | (39.9) | 40.2 41.2 39.3 30.1 10.1 3.1
v
(SO 32.7 30.9 31.1 29.8 30.3 11.2 6.1 (G.D) | (4.2 3.2
f f Fig3-19 50kHz Fig.3-20 230kHz
b.p) Q f H p
p f 50kHz
p 654 Q-cm 230kHz 1246p Q -cm Q
Fe Pty x 27ath p 80p Q -cm
f=50kHz 65u Q -cm f=250kHz
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Fe S ¥} 8]
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Fig.3-22
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Implant Fe,.Pt, (W.Q) X = 0.27 Tc=341K (68 )
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350 -
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3-5-3. Ni-Pd
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Ni-Pd Fe-Pt Ni-Pd
Fe-Pt Ni-Pt M p  Ni-Pd
Table 3-3 Ni,_Pd, ( f=50kHz, H=200e )
X Tgo " @ g -cm) (QW(/:?CI) egK/g) (gec[é:) (?W/cc)
0.72 338 | 20.5 23.4 9.9 0.298 11.2 8.3
0.73 331 | 18.4 22.3 9.0 0.296 11.2 8.2
0.75 316 | 13.4 22.1 6.7 0.293 11.8 —
Fep73Pto 27 324 | 36.8 81.0 18.6 | 0.364 11.5 16.5
Implant Heating System (Implant)
(Te) @
Fe-Pt Tc
¥ p f H Implant
Fe-Pt Implant
Fey«Pty (W.Q.) x = 0.265 0.275 Implant
Tc=316 333K
Fe«Pt
Fe1xPty Ni-Pd
f H
Y Fe.«Pl
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MoP
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Fe-Pt Fe Pt
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Fig.4-2
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IHS
Implant Ni-Cu Ni-Pd
Implant Fe-Pt
(Si0,) Fe-Pt
Fe-Pt
Fe-Pt
Fe-Pt
5-2-1
JS G-0591 5% wt
500cc #1500 2% 14x 29  Feyz3Ptoor
0.15 g/m*h SUS316
4.05 g/m’h Fe-Pt SUS316
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5-2-2
JSG-0578
pH = 5.5 0.9%NaCl

0.0015g/mh

Fe-Pt
Fig.5-1

199SEC 2 1KY

U=1824 H=1BKEY 1'38 aG=18KEV 10
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Y - Y -NH3(CHy)3Si(OC.Hs)s ,

y -APTES
WatergsSilaneys  0.995ACIdo.oos ( Silane (y -APTES) ,Acid ( H3PO4) )
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120
120 ( y 24
300 2
120
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120 24 210, 256, 300 (T 1, 2, 4,8, 16 (Heat
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Fig.5-3
T
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0.9%NaCl
Fig.5-3 T, 300
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Fig.5-3
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24
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y=0.005
0.005(0.5 )
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I T I T I T I T
06} /\/ -
— (Waterlxs I ane)()O.QQSA Ci d0.005 1
5
> 04+ i
S
= O
g 02+ (Water, Acid ), Silane,,
&
q ;ﬁ%
OO 1 1 1 1 1 1 1
0.00 0.05 0.10 0.15 0.20
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5.5um 6+ 1y m
5-3-3
Fig.5-5
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ce=-L""24100
I
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Fig.5-5
5-3-4
Fe-Pt pH=5.5
0.9%NaCl
Fig.5-6
¢ 1.8x 20 0.01mg
Fe-Pt 25x 15x 1
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5-3-5
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B
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E, i i
i i i
Ef Eo
E,
E —»
Fe-Pt Fig.5-7 Fe
Working electrode
(Counter electrode) (Reference electrode) Fig.5-8
Linear Scanner
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Potentiostat
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RE © \\
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O CE O X
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O = - —
3 A
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o \ /
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g9 p y (SCE)
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(Fe-Pt needle)
Fig.5-8
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(Potentiostat) E
Potentiostat E, Potentiostat E, E
E
- (1mV/sec)
SCE : Saturated Calomel Electrode, Hg,Cl, 30 85
(0.9%NaCl )
Fig5-9 FePt Fe-Pt
(SUS316) 10p A/cm?
log Fig.5-9(a) 30
SUS316 Fe-Pt
Fe-Pt SUS316
Fe-Pt
Fig.9(b) 85
Implant 42
85
Fe-Pt
SO, 25
40 /mm 30 1.5V (
1.5/(6x 107) = 250V/mm )
Implant
Fig.5-10
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Fe-Pt - OH Si(OH),
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5-3-6 Fe-Pt
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Fig.5-11
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5-4-1.
@ @ €))
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120 140
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Fe-Pt
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Fe-Pt 5%
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Fe-Pt SO,
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Fe-Pt
Fe-Pt
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Fe-Pt
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| mplant M grxFe o Ti,Oy
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1)
2) Tc
3)
Implant
Implant Heating System, IHS
Implant
Implant 1957 Medal
Fes0, Fes0, (Te)
568 Tc
Tc
Implant
Tc
(Mg K)FeO, (Mg,Na)Fe;O, (Mg,Ca)Fe,0,
M01:+xF€-2TixO4 Ti Tc M01+xF€-2xTixO4
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M Q1exFE-2cTixOs 99.99%  MgO, Fe,0s, TiO, Fig.6-1
(x =0, 0.1, 0.2, 0.3, 0.35, 0.4, 0.45, 0.5)

1002K 730 22
30 600Mpa 18mm 1.5mm
1473K(1200 )

W.Q. Water quenched

S.C.(Slow cooled)
TiO,
0.8
1.0
Fe;03 0.0
F|96'1 Mg1+xF82'2xTixO4 L
6-3-1

RAD-C RU-200B Scan step=0.05°,
Scan speed=5 °/min, Sampling time=1 sec, Slit DS=0.5 ° , SS=0.15mm, RS=0.5°
MgFe0s (MgraxFes o TixO4,X=0) Fig.6-2

MgFe 0O,
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Fig.6-3

8-fold position(A-site): 0 0 0; 1/4 1/4 1/4
16-fold position(B-site): 5/8 5/8/ 5/8; 5/8 7/8 7/8; 7/8 5/8 7/8; 7/8 7/8 5/8
32-fold position(Oions): u u u; u u l_,l; 1/4-u 1/4-u 1/4-u; 1/4-u 1/4+u 1/4+u;
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= T
’~‘ = ‘ O A-site
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l Q OZion

Fig.6-3 Spinel Space group O-F3dm,cubic
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6-3-2 Rietveld

Rietveld 1969 Rietveld A 20
Rietveld
X
i Yi fi00
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C SYCHY)
A8 ) D(6 )
K Bragg
M F Py LG O
¢ (226 5) K.lzumi —

RIETAN(Rietveld Analysis)
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Others 5 5 0 1 1 1 20(40)%
Total 25 22 3 5 2 3 36(46)%
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4 6 CDDP:200mg, PEP:70mg CR
5 6 CDDP:200mg, PEP:70mg CR
6 6 CDDP:200mg, PEP:70mg CR
CR PR
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Appendix [1] Visual Basic

Q ZE,U 2 ; (n+1)l (2n+1)'(4nj (Al—l)
T Zavels)
n=0 (n|)2(2n)| 2
x=ka=_|"Y .a (AL-2)
P
w = 2f (A13)
M f Ho p

Prlvate Sub Command2_Click(
(F&)) T.Shimizu 2006.9
PAI = 3.14159265
OMEGA = Val(Text1.Text) * 2 * PAI * 1000' w=2nuf (Hz)
MU = Val(Text2.Text) * 4 * PAI * 0.0000001 ' relative permeability — permeability

ER = Val(Text3.Text) * 0.00000001 ' MQ-cm - Q-m

RA = Val(Text4.Text) / 100 ' radius cm - m

HO = Val(Text14.Text) * 79.7 ! Oe-A/m
MINTI = Val(Text15.Text) ' X (

MAXS = Val(Text16.Text) ' X

DD = Val(Text17.Text) ' X ( )

NN = Int(Val(Text11.Text)) '
HENSUU = Val(Combo1.Text) '

Text6.Text = Text15.Text

Text7.Text = Text16.Text

If HENSUU =1 Then
Text5.Text =" f(kHz)"
Text8.Text = "F(X)"

Elself HENSUU = 2 Then
Texth.Text =" "
Text8.Text = "F(X)"

Elself HENSUU = 3 Then
Texth.Text =" p (U Q-cm)"
Text8.Text = "F(X)"

Elself HENSUU = 4 Then
Text5.Text =" alem)"
Text8.Text = "F(X)"

Elself HENSUU = 5 Then
Text5.Text = "X=(axapw/p)/4"
Text8.Text = "F(X)"

Elself HENSUU = 6 Then
Text5.Text =" f(kHz)"
Text8.Text = "Q (W/cc)"

Elself HENSUU = 7 Then
Texth.Text =" "
Text8.Text = "Q (W/cc)"

Elself HENSUU = 8 Then
Texth.Text =" p (u Q-cm)"
Text8.Text = "Q (W/cc)"
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Elself HENSUU = 9 Then
Text5.Text =" alcm)"
Text8.Text = "Q (W/cc)"

Elself HENSUU = 10 Then

Text5.Text =" H(Oe)"
Text8.Text = "Q (W/cc)"
End If
L=(MAXS-MIND /DD + 1
ForJ=1To L

XAXIS(J) = MINI + DD * (J - 1)
If HENSUU = 1 Then
OMEGA = 2 * PAI * XAXIS(J) * 1000
Elself HENSUU = 2 Then
MU = XAXIS(J) * 4 * PAI * 0.0000001
ElseIf HENSUU = 3 Then
ER = XAXIS(J) * 0.00000001
ElseIlf HENSUU = 4 Then
RA = XAXIS(J) / 100
Elself HENSUU = 6 Then
OMEGA = 2 * PAI * XAXIS(J) * 1000
ElseIf HENSUU = 7 Then
MU = XAXIS(@J) * 4 * PAI * 0.0000001
ElseIf HENSUU = 8 Then
ER = XAXIS(J) * 0.00000001
Elself HENSUU = 9 Then
RA = XAXIS(@J) / 100
ElselIf HENSUU = 10 Then
HO0 = XAXIS(J) * 80
End If
K = Sqr(MU * OMEGA / ER)
X=K*RA/2) ~2 X=axax(pw/p)x1/4
If HENSUU = 5 Then
X = XAXIS(J)
End If
BUNSI =X "'N=0
BUNBO =1
For N=1 To NN
SN=1
ForI=1To N
SN=SN*1I 'SN=N!
Next I
SN1=1
ForI=1ToN+1
SN1=SN*1I 'SN1=(N+1)!
Next I
DN=1
ForI=1To2*N
DN=DN*1I "DN=(2N)!
Next I
DN1=1
ForI=1To(2*N+1)
DN1=DN1*1 'DN1=(2N+1)!
Next I
S4=2"(4*N) 'S4=2/(4xN)
S42=27(4*N+2) 'S42=2"(4xN+2)
BUNSI=BUNSI+ X * (2* N+ 1)/(SN1 * SN1 * DN1)
BUNBO = BUNBO + X ~ (2 * N) / (SN * SN * DN)
Next N
FX(J) = BUNSI/ BUNBO
If HENSUU > 5 Then
FX) =1/2*MU * OMEGA * HO * HO * FX(J) / 1000000
End If
Text12.Text = Str(XAXIS()))
Text13.Text = Str(Format(FX(J), "##HHE HHHHHHE"))
Next J
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Appendix [2]

[2]-1.
1)
2)
3) e u©
A2-1 ut®
u® =, +a,x+ay+a,z (A2-1)
Z

A 1(x1,y1,21)

u® = o 1+0 2x+0  y+a 4z —

k (xx, yk,zk )

\j(Xj,yj,Zj)
—

i(xi,yi,zi)

X
A2-1 e
(i, j, k,].) ui(E),uJ‘(e),uk(e),U|(e)

u'® =, +a,x +a,y +a,z
u' = oy +a,X, +ay; +a,z
u'® = (A2-2)

kT O AXF Y +
u'® = a, +a,x +a.y +a,z

a1 4 (A9-2) a1 d
(A9-1) u®
© _ © © ), (® CINC) © 5, ©
u 6\/(9)[(a' +b, x+c y+d 2u, " +(a; " +b X+ y+d 2)u,

(e) Z)uk(e) + (a1 (e) + q (E)X+ c (e)y+ dl(e) Z)U| (e)]

N (e)u + N (e) (e + Nk(e)uk(e) + Nl(e)ul (e

+@"® +b“x+cPy+d,
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6v e =

u,
-IN® N©® N©® N® j
i j k | ©
Uy
ul(9)
Xi yi ZI
XY g
X Yoo &
X Y% 7
Yi 4 1

(& _

(&) _

4)

[2]-

Y 4 1
1 z X;
1 z d® =] x
1 z X

L) k1
N@©
1

Yi

Y
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(A2-3)

(A2-4)

(A2-5)



ot ox\ " ox oy Y
Y
Sl Ts
T=T,
S2
L
on
S3
oT
Kk—=—a(T =T
T afr-T,)
Sa
LI, I ) W
on
n S
a To
€ F
(A2-6)
T oy o)
(A9-6)

6( 8Tj 0 oT 8(
—| Ky— |+—| K, — |+—| Kk,
ox\ “ox) oy\ Yoy) oz

R

[N} Rav = jV{N}T[""K LI

R 7+7
oy Yoy oz 7oz "

ox X ox

S gu( 0 ar®
SR

+—K +—K,
ox oy Y oy o0z ° oz

T

oT 0 oT -
EJ-FE(KZEJ‘FQ

oT ~ oT
—|+(J-pc—=R=0
az] Q pcat

o orT® o

(A2-6)

Kx Ky Kz X, ¥ z

A2-7)

(A2-8)
(A2-9)

(A2-10)

Tem or €& o F(T+T)(T2+T:2)

(A2-11)

(A2-12)

aT 8 oT / GTJ
—+ — |dv

oT®

- oT® ~
e gy =0 (A2-13)
+Q-pc P J

V(E)
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our 0 OT®
(42-12) .[v {N()}T f}xKX OX v
O S, a;::) v
L[ A R
= _J'VG a{'gl)ie) }Kx a-g)((e) dv(e) I {N (e) }8-'6—)(:) gﬁ ds (A2-14)
(A2-11)
oT
q=—-x n (A2-14)

ZE:Le(a{N of o} aiNef oiN@f aiN@f  alN@) . o s

OX toox oy booy 0z N

e=1

+Zj polN©@ | N(e)}dV Zj QN dv- ZI NOTds  (a2-15)

215 3 [,aiNOf ds (428 (A2-10)
S1
S "
[ aiN@ T ds= [ a,{N© ] ds (A216
Ss

[ alN@fds=] a@-T){N®ds

=[N IN@jds u@ - [ o TN ds (a217)
Sa

[LalNe@fds=[ o (T-T )N ds
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= [ NOfINOds W@ - [ o, TN fTds (a219)

(A2-15)

m1an+myﬁﬁ}=w} (a219)

E E

+ a T ANO [ ds+ a T IN@ ! ds (A2-22)
Y fooNOf s ) [ aT N

U == u® K C
F
[2]-3.
(A2-19)
ttAt 2
At 1
{U(H?j}=§[{U(t+At)}+{U(t)}] (a529)

= (A2-24)
ot 2

{QU(+AQ}_wa+m»—wa»

(A2-19)
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At

K30+ a0} DO} e 2 (0l s a0 LOD] - 1F)

(%[K]+Ait[C]j{U (t+At)}:[—%[K]+Ait[C]j{U O+ F) a2

(A2-25) U(t)

[2]-4.

" (FEM)

1

--- Hyper(sphere)

*% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *%

Private Sub Form_Load(
Call DrawColorBar
With Combol
Addltem "0.59( 20 "

AddItem "0.74 20 "
.AddItem "0.76 30 "
AddItem "0.78 ( 40 )"

End With

With Combo2
.AddItem "4200000 ( "
.AddItem "4030000 20 )"
AddItem "4060000 30 )"
.AddItem "4080000 40 )"
End With
With Combo3
AddItem "1 "
AddItem "2 "
AddItem "5 "
AddItem "10 "
End With
' Implant
picData.Circle (0, 0), 84, QBColor(0)
End Sub
Private Sub cmdFileOpenl_Click(
Dim strFileName As String '
Dim dataZNN As Integer, dataBCdJ1 As Single, dataPR As Single, dataPZ As Single, dataBC1 As Single
dlgFileOpen.Filter =" (*.txt) | *.txt | (*.bin) | *.bin | (%.%) | * %0
dlgFileOpen.ShowOpen
strFileName = dlgFileOpen.FileName
If strFileName <> "" Then
Open strFileName For Input As #1
For LN =1 To NN
Input #1, dataZNN, dataBCJ1, dataPR, dataPZ, dataBC1 'ZNN :
BCJ1(LN) = dataBCJ1 'BCJ1(LN): 1 (0

PR(LN) = dataPR PRALN) : R
PZ(LN) = dataPZ PZ(LN) : 7)
BC1(LN) = dataBC1 'BC1(LN) :

PR(LN) = PR(LN) / 1000
PZ(LN) = PZ(LN) / 1000
Next LN
Close #1

129



Me.Caption = MainTitle & " - " & Mid(strFileName, InStrRev(strFileName, "¥") + 1)
End If
End Sub
Private Sub comFileOpen2_Click()
Dim strFileName As String '
Dim ZNE As Integer, dataBCJS As Single, datall As Integer, dataJJ As Integer, dataKK As Integer,
dataQQ As Single
dlgFileOpen.Filter =" (*.txt) | *.txt | (*.bin) | *.bin | (*.%) | * %
dlgFileOpen.ShowOpen
strFileName = dlgFileOpen.FileName
If strFileName <> "" Then
Open strFileName For Input As #2
For LE =1 To NE
Input #2, ZNE, dataBCJS, datall, datadd, dataKK, dataQQ 'ZNE :
BCJS(LE) = dataBCJS "BCJS(LE) : SO EN(0)
II(LE) = datall TI(LE)
JJ(LE) = dataJJ '
KK(LE) = dataKK '
QQ(LE) = dataQQ
Next LE
Close #2
Me.Caption = MainTitle & " - " & Mid(strFileName, InStrRev(strFileName, "¥") + 1)
End If

End Sub
Private Sub Command1_Click()
' (QO)
QC = Val(Text1.Text) " (Wice)
QC = QC * 1000000 " (W/M3)
' (

DRZ = Val(Combol.Text) ' (W/M/dig)
For M =1 To NE: DR(M) = DRZ: DZ(M) = DRZ: Next M
ANC opx C
EL = Val(Combo2.Text)
For M =1 To NE: ELA(M) = EL: Next M
R R K,C,F, Matrix ------------
For N=1To NE
I=1IN): 1J(1) =1
J=JJN): 1J(2) =J
K=KK(N): 1J(3) =K
DRR = DR(N): DZZ = DZ(N)
ELAA = ELAN)
BB(1) = PZ(J) - PZ(K)
BB(©2) = PZ(K) - PZ(D
BB(@®3) = PZ(1) - PZW)
CC(1) = PR(K) - PR(J)
CC(2) = PR() - PR(K)
CC(3) = PRW) - PR
AA = (BB(2) * CC(3) - BB(3) * CC(2)) / 2
PRR = (PR(D + PRW) + PRK)) / 3
PZZ = (PZ(D + PZ(W) + PZXK)) / 3
RR = Sqr(PRR * PRR + PZZ * PZZ)
7ZZ=RR/ 30
ForL=1To 3
ForM=1To3
S = (DRR * BB(L) * BB(M) + DZZ * CC(L) * CCM)) * ZZ / (4 * AA)
KSIJ(L), IJMV)) = KSTJ(L), IJM) + S
Next M
Next L
CIL,D=CIL D +ELAA*AA*ZZ /6
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CU, J)=C J) + ELAA* AA* 77/ 12
CU,K) =CI K + ELAA*AA* 77/ 12
Cd,D=CaJd
CJ,J)=CU,J)+ ELAA*AA* 77 /6
CWU,K)=CW, K) + ELAA* AA* 77/ 12
CK,D=cCdK)
C(K,dJ)=CU, K
CK,K)=CK,K)+ ELAA*AA*ZZ/6
Next N
----------- FD
DT = Val(Text3.Text)
BC11 = Val(Text2.Text)
S/Sink
For N=1To NE
If BCJS(N) = 1 Then
I=1I(N): J = JJN): K = KK(N)
PRR = (PR(D) + PRW) + PR(K)) / 3
PZ7Z = (PZ(D + PZ(J) + PZXK)) / 3
RR = Sqr(PRR * PRR + PZZ * PZZ)
7Z=RR/ 30

Q=QQN) *QC * ZZ
RI = PR(D: ZI = PZ(D: Rj = PRWJ): ZJ = PZ(J): RK = PR(K): ZK = PZ(K)
SA=(ZK-ZD*®Rj-RD - (ZI-ZJ) * RI - RK)
QS =Abs(SA)*Q /6
F2(I) = F2(D) + QS
F2(J) = F2(J) + QS
F2(K) = F2(K) + QS
End If
Next N
For I=1To NN
For J =1 To NN
CDT=C(, J) /DT
KSS = KS(, J)
C{d,J)=3*CDT - KSS
KS({, J)=3* CDT + 2 * KSS
Next J
Next I

For I=1 To NN
If BCJ1(I) = 1 Then
BC1(D) =BC1(I) * BC11
For M =1 To NN
FoM) = FoM) + (CM, ) - KSOM, D)) * BC1(D)
Next M
For J =1 To NN
KSd, J)=0: C{, J) =
KS({J,D=0:CU, D=
Next J
KSO,D=1:CI D=1
F(D = BC1(D: Fo(D =0
End If
Next I
ForM=1ToNN-1
P = KS(M, M)
ForJ=M + 1 To NN
KSM, J) =KS(M, J) / P
Next J
ForI=M+ 1 To NN
Q = KS(I, M):

0
0
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If Q <> 0 Then
ForJ=M + 1 To NN
KS(, J) =KS({, J) - Q * KS(M, J)
Next J
End If
Next I
Next M
Commandl.Enabled = False
End Sub

Private Sub cal()

1

For I =1 To NN
F1D=0
For J =1 To NN
F1(D =F1(D + C{, J) * FJ)
Next J
Next I
For I=1 To NN
F(D = F1(D) + FoD + 3 * F2()
Next I
For M=1To NN -1
P =KSM, M)
FOM) =FM) / P
ForI=M + 1 To NN

Q=KSs({1, M)
FO=FD-Q*FOM)
Next I

Next M
F(NN) = F(NN) / KS(NN, NN)
For M=NN-1To 1 Step -1
Q =FM)
ForJ =M + 1 To NN
Q=Q-KSM, J) * F(J)
Next J
FOM =Q
Next M
ST =ST + DT
Text4.Text = Str(ST)
Text8.Text = Str(F(1) + TempB1)
Text9.Text = Str(F(11) + TempB1)

Appendix [3] Mg1+xFeg-2xTixO4
Mg1+xF62'2xTixO4
(Fez/13+ M Q122 a ) O- (Fe2ﬂ+3M gz-zy-25+2Ti 2e+4 ) 03 (A3-1)
A4y +e =1,0 A 050 p 1,0 & 1 Mgi+xFez2-2xTixO4 A
B 2N AB
Mg1+xFe2-2xTixO4 Fe3+ maA , mB
Ma , MB
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M, =A4-2Nm, =AM,

(A3-2)
Mg = u-2Nmg = 1M,
N
M
M=M,+M, (A3-3)
A-B B A ,B-A A B A-A BB

0 AB,W BA ,M AA ,() BB A B Hwa Hus
H,=w,M,-w,M_,=w,AM_ -w,,uM

mA mVia = WaglVlg ANVl = Wag £V, (A3-4)

Hog =WegMg = WMy = Wgg M) — W, AM
Zaa , be , Zab y Zba A-A , B-B , A-B , B-A
7ZaA , ZBB , ZAB, 7BA 2X N=Na, 2u N=Ng, 2
A ZaA = Zaa , 24 ZBB = Zbb , 2N ZBA= Zba , 2|0 ZAB = Zab

_ 2Z,, pa _ ZZAA‘JAA _ 27, Jgs _ ZZBB‘]BB
M T = , BB — =
NAgzlLle N 92/132 NBQZIUB2 N 92/132 (A3-5)
Zzab‘JAB _ ZZAB‘]AB _ Zzba‘JBA _ ZZBAJ BA
AB = = BA — =
NBQZIUB2 N gzﬂs2 NAQZIUB2 N 92/182
AB
Zpn=Zgg 1 Zpg = Zpa Waa =Wgg  + Wpg = Wgp
W =Wy, Wgg = ﬂ\NAB
(A3-4)
Hon = WM, —Ws Mg (A3-7)
HmB =/BWABMA _WABMB
T MgixFe22:TixO4  Ma , My Fe3+
gy BS
M a= ZNQ;UBS Bs(xa) (A3'8)
M, = 2Ngu,S B,(X,)
X _g/uBS WAB(a/lMa_/le)
é kT
X _g/uBSWAB(ﬂZMb_/JMa)
® kT
Bs(x) gusS Hk T
Bs(x) X
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M- 2Ng2u,°S (S +1)

a 3Tk, {WAB(OMMa—yMb)+ H}
2Ng?u,°S (S +1
Mb: ;Tk ( ){WAB(ﬂ/UMb_AMa)+H}
B
X
Z=8M :ﬂaMa +/,16Mb

(A3-7)

M 2 2
oM, _ 2Ng’u, S(S+1){WAB(0M oM, aMbj”}

oH 3Tkg oH A oH

2 2
T - 2NG e S(S+l){WAB(ﬂ,U8Mb —iaMaj+l}

oH 3TKg oH oH
M, , M, (A3-10)
oH oH
S(s+1)
C =2Ng?u.’
g U 3k5
(A3-10)
y=C T(ﬂ""/u)_C/LUWAB(a"'ﬂ"‘Z)

T? - CW,g (ﬂ,a + ,uﬂ)T + CZWABZ/LU(OCIB —1)

1 y

1 T2 - Cwyg((Aa + uB)T +CPWy, " Au(ap 1)
C T(A+ ) - CWg Aula + B +2)

_ 1 TP -Cw(Ra+uBIT + CPwg Aulef -1)

1
X

C(2+ u) T_ONA575(a+,B+2)
A+u
2
= 1 T_ep_ TZ
Ca+Cg T-T,
e P> Tl,TQ
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(A3-9)

(A3-10)

(A3-11)

(A3-12)

(A3-13)

(A3-14)



CW, {240 — X — 112 B}
A+ u
CPW,g 240 — Xa - 11° B}
) C(2+ u)
_ Wel2C,Co —aCl - pC?
C,+C;y

0, =-

p

_ W5 C,Cp (0{ +p+ 2)

Tl
C,+GC;

2 _ WABZCACB {CA(a +1)_CB (:B +1)}2

T
2 (Ca+Cy)

Ca Cs

S (s +1)
3k, 3K,
s(s+) ., ,s(s+1

C, =2uNg?u,*——— =N
B HING ™ L 3k, 89 Mg 3K,

C, = 2ANg? i’

Te 1/x =0

To= WSB {CAa +Coft +/(Cra = Co Y +41C,Co }

0 p,T1,Ts (A3-15),(A3-16),(A3-17)
(A3-5)
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(A3-15)

(A3-16)

(A3-17)

(A3-18)

(A3-19)

WAB



