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000000000 000DOO0ODOOO00OoooOoOooon g-FeOOHOOODOOODDODOO
gboboboobobobooboobobouoooobobobooooboboboobobg
Fe;0,000000150000000000050~500mmO00000000O00 280nmO00O
000 [Bb3)J000 Wanquan JiangO0 O OO ODOOO0O0O000O0O0O00OO0O00OO0OO NaOHDO
gbbodbbuooobbooobooobbooobbuooobboobobooobboan
gbobooobobobobooboboooibo 253 nm, 0000 5.9 nm00000O00O000O0O0 56.2
nmJ 0000 11.2mm[54|000000000000000O00O000OO0O0OOOO0OOOO0
gboboobobooboaobobooboan

2.1.5 Mossbauer OO

obooboboboboboooboobuoob0obDooDo0obDOo0oDd Mossbauerd oo
00000000000 [Bs|0Msessbhaver 0000000000000~ 000000O0OOOOOO
ggoobbobouogoouoooooboobooobbotbogooooooobbobbuooooooon
00000000000000000000000000000000O0O0O00000000 (Isomar
shift)DOOUOOODOOODOOOOOO0OUO0OO0DO00ooO0o0ooooooooooooooouoooo
O (Hyperfine Field) 0O OO O0OO0OO0OO00O0O0O00OO000O000O0OO0O0O0O0000O0OO (Quadrupole
Splitting) 00 0 0 0000000000000 O0000OD0O0O0OO0O0OO0OOOOOOOODOODOOO
gboooooooboobogobobobobobobobooboooooooooboooooboobobon
ugbbooobooboobobod

1 00000000
0000000000 0000000000D0 I000000000000 Bsoooooooo
gbobooodoboboobobuoboobobooboboboooboobooboboonoo
gobooooooooooooooo 2r+1gb0oboboboobobooboboobobooobo
gobogoobobogoobobooobbooobooobbooobbooobbooobboOoon
0000000000 ((NMR)OOOOOOOOOOODODOOOOODOOOODOOOOOOOOOO
gbooobobooboobobooboobooobbod

gbobooooboboooboboooboboooboooobbooobobooboobooobooboon
gobogobooobuoobboob yObbOoOobLOyOoODOO 10 pmdooboOooooOoO
gboboooobobogboboobobooboboobdyoboboobuobbong
gbobooobobooooboboobbboooobooobbooobboooooobooboon

13



gboboobboobboooboooboy0boboobboobboobobooobbon
gboobobobooobooobooboobybO0OoDbODOOOODOODODODODODOODODOD
goooobooooob 000000 p,000D0O0OO0OCODOOODOODOODOO 27000
goog

h
hy = TC = E, = mc? (2.7)

cOdbooboaxbOooooboobooboboooobobobooboobDobDobobboobooDoo

goboooboooooboobooYwbobMODOOOOODOODOODOODO 2800
oood

p:M’U:mczizi (28)
C
gooooooooooo29b0000an

Mv?  (Mv)? 1 E,
>~ o oM
D0D0000D0 EpRO000D0D00000D0000D0000D000 0000000000
00 Er0000000000D0000000000000000000000ERO0OCDOOO
0000000000000 000D00002ER0000D000O0D0O0ODDOOODOOODOOO
D00000D00000D00000000000000000000000000000000
00000000000000000000000000000000000000000000
000000000000 0000000000000000 2ER0000000000000
0od

Er =

2 (2.9)

c

gboboooboobooobboooboooobobooobbooobooobobooobbooon
gboboboooobobooooboboobouooboboboboobooboboboooobooDn
00 AqOOO0O0000D00 ApOQODOO

h

gbogboodboooboooboboobobooobooboboobooboobooobobog
goboooooooooooroooooobooooooooogog

ol (2.11)
2w

0000000000000 00000000000000000000 10 8secOOOnOnOnO
021100000T010%eVvOOOOOO
2 Mossbauer 0 0 OO

gobooboboooboobobooobooooooboobbooboobo2pgrg 0000000 v
O000000oDOoCOO0o0bOOO0U00bObOyOOOOOOOOOODDOODOOOO Mossbauer
gobooboboboobooboboobooboboooboobobobooboobooboboo
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ARBDIGE BRBOSE (EEF)

emission  absorption

ER:77J'/.‘/

029 00000000D0O0O0OO

gboboobobbobooboboboyobobobooooboboboboooboboobog
g0’'ogb’gb’'0’rodbooob0boboobbooboobbogbbooobboOoOd Mossbauer
goooooooooooooooooob0 pO0O0OO0O0OO0OOO0ODOOOOODOOOOOO0OO
000000000000 «/FO000000000O0O0O0O00O0OC0OOOO0OO0O0OOODOOOO
gobogoobobogoobobooobbooobboobbooobbooobbooobboOoon
gbboooboboobobooobobuoobbuooobobooobbooobboobbooab
gbobooboboooboboobboooobooboboooboboooboboobobooon
gboobobobooooobobobooboUobobobUobobDOooUUbUD Fig21000O0OO
OooOo0O0000000000000 Iy =20000000000000 200000000
Eq21100000000000000000000000000000000D0D00000 5Fe
O00DbO0Db0b0O00oboobOoboOdMoesshaverd 0000 oooobobonDonO
gbooobboobooboobobooboobo

AN S ) 3

FyFS5—&E (mm/sec)

0210 000000000O00DO0ODOTIrogoon

3 Mosshauer U0 OO OO0O0OO0DOOOOOOODOO

gbbooobobooobbooobbuoooboboobobooobbooobbooboboaon
gbogboooboobooboobooboobooboy0boobooboobooboo
goboobooobobooobobooboboooboboobobboobo0ybOoODOODO
gbobodboobobobooobobooboooboboobbooobooboboobobo
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gbobooobobooobbooobboooboobbooobbooobbooobobooon
0000000000000 000000000 c00D000O0OD0O0000000 15 mm/secO
gbbooobobooobboooboooobbooobboooboboobobooobboan
gbobooobbogoobbooobbooobooobobooobbooobboobobooon
00000000000 NOODOOO YNOODOOOODOOOO0O0OD000000o0o00O
D00000000 1//NOOOoOooooo

4 5"Fe Méssbauer 0 0

MFRe0000000000000O0DDDOOOOSFe00D00I=3/20000000000
000000000000 % Co0000000000000000O0000O0 % Co00OON
D000000000000000000000000%Fe000000000000O0O I=5/2
00000000000 1=3/2000000000 1=1/2000000000000 144 keV O
yO0O0O0OO0OO0OO0D0O00O

57CO
270 day
Fe 1=5/2

8.8 ns
v “Fe 1=3/2
97.7 ns
14.4 keV
-

“Fe I=1/2

0 2.11: "Co0 0000 [56]
000 Mésshauer 0 0000000000000 00000000O0O0OOOOOOOO

e 00D (0D)DODO /Isomar Shift
gboooobooboobbooboobboobooobbooboobboobooboon
googobooboobbooboobbooboobbooboobobooboobo
Ooob0oOobo0oooO0oobboobooO0o0oDboobOo0o0ooO0o0DOoOnOMossbauer O
gboooobooboobboobooboboobooobbooboobboobooobon
googoobooboobbooboobbooboobbooboobbooboobo
gbobogboboobobogobuoobobooboboooboobobooogab

=23 da)

goooobooboobbooboobobon
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R ze

AE:—deP{ARV@y@w%T—A AW%h} (2.13)

r

4(0)200000000000R0O0O0NONZ00000000000000000O0O0O
000000 R,00 R.O0O0DO000OD0D0O0O0OOD AE,—AE, 00000000
000000000000000000000 |¢(0)20[4(0)3000000000000
00000000000

5= srze (B — B2) {0(0)4 — o(0)[3} (214)

O0oo000o00000000 Re-R,0 ARO0OOODOR.+R,=2RO00000000
googan

4 AR
0 = zmZe* R —={|6(0)[% — [#(0)I5} (2.15)
Mossbauer 100000000000 2.1500000000000000 00000000

godg

0 00O /Hyperfine field

000000000 I=1/2000000000000000000kO00DO0OOODOO
gbbogbobooboobboobuoobbooboobbooboobbooboobn
goboooooooboobooboboobooooo 27+10o0ooogoooobooogono
MOOOOoOoODooOooooboooooooboobobooobD4obobooboobUubo
00000000000 000000000000000000000000000005Fe
000000000000 1/2000000000 3/200000000000000 200
400000000O000O0COCOOOODOOOOOOOOMOOOO0-1,0+100000
OoO0DOoO0bOOO0eO0OO0ODOODOOOODOOODOODOOOO 10000 Mossbauer
D0000060000000000000000D000D000020000000057Fe
0000000 uyONMROOOOOOOODOOOOOOMossbaver0 00000000
gbobooobooboobbooboooobbooboobboobooobbooboo
O00D00 Mossbhauer DO ODUODOOODOUODOOO o-FeOOODDOOODOODOODODO 330
kOeDOOOOOOIs=00000000

00000 /Quadrupole splitting

0000 7I>10000000000000000000000000000O00O0O0OO
0o0oooooooooooooooooooooobobobbobo0doooooooo
021600000000000@OOO0O0OO

eQ = /(322 —rHodm, (2.16)

D002 =22+42+220000200000000000000000000 22=4%=
22=r2/300000QO000000002=y=0000000000000z0000
00000000000000000000000000000000000000000
000000000000 zz200000000000000000000000000000
000000000000000000000 2170000
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e2qQ 3M2 —I(I+1)
4 121 — 1)
TFe000000 I=3/2000000M =43/200 M =+1/200 217000000

0000000000 20000000000000D00O0O00O0O0I=1/2<100000
gogd

Eg= (2.17)

e?qQ
4 Bss1=-—3
000000000000000000200000000000000 100000 Méssbauer
000000 20000000000000000000000000000000000
0.2140000

(2.18)

—_— m =+3/2
T B Ie2q0/4 '
=32 E ———= _ Q.S
—_ +1/2
1 2
12 E ——t— — — +1/2
g ;’f-,? %
iR I
®

¢ @

s
’

0214:0000000000000000000000

gbboobobooboobboobuoobbooboobbooboobbooboobo
goboobooboooooooboooboboob.2150000000004 Mossbauer OO
gbooobooedbbooboobbooboo
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8 Mosshaver DO OO QO OO

Mosshbauer OO0 DO UOO0OO Fig216 D0 O0O00DUO0O0OOO00OO00O0OODO O Maossbauer O O
gbobooboobooboboobooboboooboobooboboboooboboboon
0000000000000000z=a?002z=—-a?00000000000000000
gboobobobobobooboooooobobo fl—f:v:2atDD %:v:—ZatDDDD
gboboboooobobobooobooboobobooboobobobobooobooboonbog
OU0D000O0b0o0bDOooonoO MoesshaverD00 0o oooooooboooooboooDO

v(mm/sec)
3.00 x 108(m/sec)

AE = 14.4(keV) x ( ) = 4.0 x 10~ %V (2.19)
0000000000000000000000000000000000000000000
D000000000000000000000000000000000000000000
000000000 102400000000000000000000000000000000
0000000000000000000000000000000000000000000
D00000000000000000 o-Fe000000000 (330k0e)000000000
00000000000000

Mossbauer 0 0 0 0000000000000 00O00O0OOO (Transmission) 0000000
Fe0 0000000000000 0D0D00ODODOO00OOOOONOONOODODOOOOOO
O00-FeOOO 10pmOO000O000OO00OO0ODOOOOODO0ODODOOODODODOODOO
gbbodbbuooobbuooobbooobbooobobooobbooobboobbooab
gbobod~yO000O000bObOo0obboobboooboobbooobobooobboon
oooooooood

000000000000 (Conversion Electron Mossbauer Spectroscopy, CEMS) 00O 00O
00 %FeOOOO 144 keV O ~OOOODODOOODOOO0ODOOO0ODOODOOO0O0O0O000 7.3kevVO
00000000 KOOOOOooOoooooooooooooooooooooooooooo
0000000000000 0000o0o0o0oo0ooooooooDoooooooooon
doddoboooouoooooo iconmddooooooooooobooooooooa
0000000000000 0d0o0OoOoooooooonoononiFe;_s0,000000
ooooooooooon

216 0OO0OO

gbooobobooboooboobboobooobooboboobooboobboobooboob
gbooogooboobooboobooobooboobobooobooobooboboooboobooobo
gbobooooooooooooooboobgoboboboboboboobooboobooboooobooboon
ubboooboobooboooboooboboooboobooobboobooboooboobboonbg
gboogooobooboobooooooboobooboboooboobooboobboobooobo
gbooboooooooooooobogoooooooobooobooobooboobobobobobobobob
ubboooboobooboobobooboooboooboooobooboooboboobooobooooo
OO0000OMsesshaver U0 OO O DOOOOOOOOOOOOODOODOODODODODOOOOOOODOD
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EhL

x=at?
>
x=-at?
RE
1024 channels
v=2at | v=-2at

+  —~]lO

Conversion Electron Méssbauer Spectroscopy

(CEMS)

=

Transmission ) I A

Intensity (count)

[T]
73keV |
K electrons £ |
14.4 keV £ ¢l
oy .
| 08— 14 o n s 12
nuciel Velocitv (mm/sec)

0 2.16: Mossbaver OO0 O O0O00O0O
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gooobooboobboobobboobuobooboobobboooobUoboOon Moessbaverd OO
vbobooobooboooooooooooooooooooooooobooog
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22 0000

O0000O000DOCO000OO000OO00DCO0O0DbDOO0O0On FesO4,000000DDOOODOO
oboboboooooobobo 13m0 1800000000000 00000O0DO0ODO
ubobobooobobooobbooobbooobobuooobbooobboboooboobobooobao
Fe;0,00000000D0O00O0OCOO0ODOODOOOODOOODOOODOOODOODOO

22,1 0OO0O0OOODO Fes0,000000O

a000
000000000000000000000000000000000000000000
FeCl, - 4H,0 (MW:198.81)
FeCls - 6H,0 (MW:270.30)
NaOH (MW:40.00)
Fe2t 00 Fe3* 00000000000 FeCly - 4H,00 FeCly - 6H,0 0 DpHOOO0OO0O0D0OOO
000000 NaOHOOODOOODOOO FeOOODO0O00D00000000D0OFeCl,-4H,00
0 FeCls - 6H,00 NaOHOOODOOOOO 1000 N, 000000000000000000
0000000000000000000 FeOOOOOO0OOODO0O0ONaOHOODOOODODODODO
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000

b O0O0D0O0O
0D00000000000000000000000 FAr00000F 000000000
00000 FeClp -4H,00 FeCl3 - 6H, 000000

00 Fe0OOOOOOOOOOUOODOO0ODOOOODOOODDOOODOOOOOOO (NHoCONH,) O
00 0 0FeCly-4H,0 00O FeCls-6H,OONH,CONH, OO D OO0OO0OOOO0O9%°CO0O0O0OO
gobobooooooboooboobopHOODODOOODODOODODOOOODOODO
0D000000000000000000000000000000000000F2r0000
Fe3* 0000000 10:1.008.0:1.00 6.0:1.00 5.0:1.00 4.0:1.00 2.0:1.0 00 O Fe 0 00D OO 0O
OO000 0.050 molard 0.10 molard 0.20 molar0 0.25 molar O 0 OO OOOOODOOODOOO
O0DbO000ooooboOobobobdnD FeOOOODOO 0.050 molar0 0000 800 mIOO OO O
gbodD400 mlOO0O000ODO0O FeOOODODO 0.050 molar OO 0.10 molar 0 O O 18 gO
0.20 molar 0O 0.25 molarO U0 36 gD OO OOODOOO ShO00OMO

gboboboooobobooooboboobouooobobobobobooboboboboob
NH,CONH, OO NaOHOOODOODOOODOODOODOODOODOODOODOODO
gboobDo0boon 30 min060 min90 minO120min 000000000000 000O000O0OO
OO0 NaOHOOOOOOOOOODOODOOOOO

2.2.2 Si0, 00000 Fe304,00000000ODO

Fe;0,00000000000DO00OO0OO0ODODO0OD orFeOO00OO0OOOODOODODODOO
goooooobooobbooobbooobbooobbooobobboobDbbooobboooo
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0000000000000 S0, 00000000 FesO4,0000DO0O0ODODOOOOOODOOODO
O00000000000000000000000000000000 (NagSiOs MW:122.0638) O O
O0000003wt.% 0 S0, 000000000001 hO0000O0O0OOOOOOODOOODOOOO
OOoHCIOOOOOOOOOOOODOOOOODOOoOoDOoOoo Ssioooogooooooooooo
gbooooooooooooooooboobobobobobobobobobobobooboboooo
ubbooobooboobbooboooboo

223 0O00O0O0O0O0DOOO0OOOO

000000000 00000DOD000 Fes0400000000000DO0Q000D0DO00O 130nmO0O
180nm O Fe30, 000000000000 0OO0O0OODOODOODOOODOOOOOOODOODO
gooobooboobobooobo 21rgboooboboooobobooooboboboooobooo
goobooobuoobobooobooobooobooobooobboobboooboO 23.5 mmd
oo 15mmO000000000O00000DO0ODOOOO0ODODOOOOOODO0ODOO0ODO0ODO
ubbooobooboobooobooobooboobooboooobooboooboobooboboobooonoo
gooobooooobobooooboooooobobobobobooooPIDOObOobObOLDOO
gbooaoo

O0000O0O00D ArOHONH;OOOODOOONH;OOODO 1000000000 0DO0O0O0OH:
OO0 Ar0000D00O0OOC0ODODOODO0O0ODO0ODOOODOODO0O0ODOODO0O0ODOODOODODODOODn 2
uboboobboobooboooboobboobuogbooboboboboobooboobboobd
uboboooboobooboobobooboooboooboobooobooooboooooboooobon
googoboobooboooboobooboooboobooboobboobooboobo
ubbgobuooboboobodobooboboobooobooboooboobooaonbobg

gboooobooos~25ghdnbooboooboobboobbooboobboobobon
000000000000 O0oogoD ol Torr00DO00OO0OOODOODOODArO0OOOODOOODODOO
OOo0COOOoOCOCOOOO0O0OO000OoooOooooDDOOODODOOAYO 50 scemdOOOO 400
°cCO0000O00000DDOO0OOHaO 200 scemdO0 1.5~250h000000000000 HeO 50
scem 0000000000000 0O0O0OONH;O0D0O00 100scemO0000000O0O0O0OOODO
U0000000H: 100scem 000000000000 0O000O00 NH3OOODODOODOODOO
oboboobooboooobooo

oooo oOoOog oood googd 0000 Backward growth

180nm OO0 O 08¢g 400 °C 25h 290~350 °C 1 day o
130nm O O 08¢g 400 °C 2.5h 155~240 °C  1~7 days o
oooon 1.0~2.5g 400 °C 1.5h 155~ 400 °C  24~72 h X
ugboooooo 08¢g 400 °C 25h 230 °C 24 h X

O 21: Fes0,00000000000DO
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@ BEEIVRO—5
L] HIovy
AEE

RPBIO/MLIVEADO

2
EXF T
X L 2
=z}
&t NH, k5w
Ar | H, 1 NH, (BiER)
al
0217 000000000000
N , 180nm NW Annealed Nt°/ Annealed
at. 7% at. /% - at./ -
434 INH for2h 434 INH for4h
25
e-Fe N e-Fe N
0 0 >

Surface  Xx(depth) 90 nm Surface X(depth) 90 nm Surface  Xx(depth) 90 nm

0 218: 180nm 00000000 00OO00O0O0O0DOO0O0OOO0
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224 0DU0O0O0O0OODOODOUODO eFeo sNODOODODODODODODODO

eFe, s 000000000000000O0000000000000000000 eFesNOODOO
000000000180 mm 0000000 eFep, sNOOODOOODOOOOOOOOOOOOOOOO
000 a-Fed bee 0000 y-FeyN O fec[8, 57]0 e-FesN O hep[37, 38, 39,40 0 000000000
0000000000000000000000000000000000000000000000
0000000000000 Backward growth 000000000000 000000000000C
00 (Forward reaction) 000000000 NHy/H,0OOOOOOOO00000000000000
0000000000000000000000000 4Q0000000000000000000
00000000000000000000000000 (Forward reaction)] 0000000000
000 (Backward growth) 00000000000 0000000000O000

000000000 NH;000000000024h00000000000000000000
00000 H,0000000000000000000000000000000000000 XRD
000000000000000000000000 eFe,NOOO x00000000 0 Méssbauer O
00000000000000000000000000000000000000000000 VSM
00000000000Mssbauwer 0000000000000 TEMOOOOOOOOOOOOOO
00000000000000000000000000000000000 hep-FeOODODOOODOO
0000000000000000000000000

225 JUO00O0OOO0ODOODOOOy-FesNODOOODOOOOOODOODOOO

N

ato, 190 NM % %
334 H2 33 1&/&5& 334
25 F=—JL 25 NHZ{E o
20 20 — [j> 20

€ Y a-Fe| V' Y’
0 > 0 > 0 >
Surface x(depth) 65 nm Surface X(depth) 65 nm Surface Xx(depth) 65 nm

0219 130nm000000000O0O0OOOO

O0 130nmO0000D0O00000000y-Fe,NOOOOOOOOOOOOOOO Backward growth
U000bU0b0bUOb0b0eFe, sNOOODOODOODOODODODODODODODOODOOOODO
gboooooogobooobogooboboobobobobobobobooboooooooooooooboon
OO000O0OO0H,000000NH;0000240h00000000000000D00O0O0O0O0O v-FeyN
U000e-FeOOUOODODOOOOODUOOOODOOOO0OO v-FyNO e-Feo sNOODODOODOODOO
gdobooboobobooboboobooooboobubobbUb eFesNODODODODODOOOO
U0000 eFesNOODODOOOUOO HoODODOOOOOOOOODODODODODOOOOOOODOoD
U0 o-FeODOUOODUODODOODONH;ODODO0ODOODOO0OOy-F,NOODOODODOODODOO 400
°C25hH,00000D0O0DODOOOO0OODOOOOODOOOODODOOOOODDOOOOOOOOD
oboobobobOobo XRDOoooooooooooooooooooooooooooooooo
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Y-Fes,NOODO Mosshauer 000000000000 OOVSMOOOOOOOOOODDOOO TEM
oboooooooboooooooooooDoo

226 00O FesO,0 000000000 o”-FeigNo OO

o’-FeigNo OOOODO bee-FeODDODOOOOODOOOODOOOODOOOODOOOODOOOODO
o0o0doob0obooooboobobb0bobbo0bDUnDO o-FegNOODOO o’-FeigNo OO OO
gbooboooogoobooobogooboobobobobobobobobobobooobobooooboooboon
ubboooboobooboooboobooobooboooobooboooboobooboobooobon
OO0 FesO,0000000000 o”-FegNoOOOOOOOOOOODODOOOOOOOODODDODODOO
U000 L, 000D00D0O0OONH;DODOO0ODOO0OOO0bOO0bO0obOooooooooooooboooooo
OO00D0O0O0D0 XRDOOOOODOOODOOOOOODOOOO MosshaverOOOOOOODOOO
googoo

2.2.7 Mossbauver 00O 00O

MFe0000000D000O0O00O0OORMNOOOOOOODOCo0O0DOD0O0DODOO0DODOOOO~O
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000O0
0000000000000000000

000000000000000000000000 lmmO000000 1emO0000000O
0000000000000000 30mg0 000000000 50mg000000000000O
000000000000000000000000000 oFeOOOOOOOOODOOOOOOO
0000000000000000000000000000000000000000000000
0000000000000 000000000000000000000000000000000
00000000000000000

42KO0000000000000000000000000000000D00000000000
0000000000000000000000000000000000000000000000
000000000000 000000000000000 HeOODODODOOOODODOODO42KOOO
00000000000000000~0000000000000000000O0 0000000
000000000000 12h0000000000000000003days000000O0000O00

000000000000000000000000 Mosswinn3.0000000000000000
0000000 SixtetdDoubletOSinglet 0000000000000 00000000O0O0OOOOO
000000000000000000000000000 (Isomar Shift)00 000 (Hyperfine Field)O
00000 (Quadrupole Splitting) 00000 0000000000000 0D0DO0O000O0OOO0O
000000000000000000000000000000000000 42K0000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
00000000000000 Zeman DO OOOOO000D0O0000O0O00O0O0O00O0OOOO0OO
0000000000000000000000000000000000000000000000
0000000000000000000000
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2.2.8 ¢-20 XRDOOOOOOO

gbobogoboooboobooobooboobobboboboboobbooboo Xooobooo
ooooOobOOo0bOOo0oboOU0bOoO0obOoOoOo0obObOObDbOOD 20000000 DO0ODODO XODOO
0000000000 DO000OO0bOAPO000ODOD2000000000000DO00O0DOOODOODOO
2dsind=n\0000000000000000O0O0O0OO0DOOOODOOODODOOOODO20XO
000 (000000000 ;RINT2000)00000X00000000 CuOOO0OOOOOOOOOO
0000000000 0000 Cuv-KaeOODODDODOOOODOOOOOOODO40kVO30mAOODODOO
ODOO00DODOOOCOO0O0O0O0O0O0oDoDoDOOODODDDOO 1degree00DO0OOOO0O 1 degreed
ubobooboobb oosmmOO0OgnoDoooooooooooooboboobooooobooobooon
oooooobbooooooooboooseobDnO

2,29 vSMOUOOODODODODO

O000000000000000 (Vibrating Sample Magnetometer) 00 00000000000
gbooboooboobooboobooobooboooboooboboobooboobobooboooDoon
Ubobobi0 e-FeOOODODOOODODOOOODODODOODODODOOODODOODODO
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Pt/CoFe204/7-Aly03/Co -3 % (0 0) [80]
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x = 4sin?0/(1 + cos® 0) (3.6)
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S ) thickness C ; Hye Hye IS QS LW 0
Ampie (A) OMPONEIE 1y peak(T) (mm/s) (mm/s) (mm/s) (degree)

~v-Fes O3 Standard 86 A Fe3* 45.2 48.7 0.328 0.013 0.400 66.5

O 35 CEMSOOOO r-FeeO3 000000 0DO0O0O0OH,,O00D000O00D0O00O0COO Hyr peakd
ood

4—x
0 = . 3.7
arccos( 4+x> (3.7)
O000000 y-Fe,O300000 00 G65°00000000000O00OO0O0OOODODO0O0OOOOO

| | | | |
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i | . | B86A

-——

Intensity (arb.units)

-12 -8 -4 0 4 8 12

Velocity (mm/s)

0 3.17: 00 86 A 4-Fe,03 00000 CEMSOO DO OO

3.3.3 Fe3 sO0,00000000000DO0

000000 5Fed00000 Group 10000000 CEMSOOODODOO Fig.3.190 0 Fig.3.200
000000000000036000 (9700000 130A0001-A0000000000000
000496 TO F3* 000000000000 04-Fee03 (6 =1/3)0000000020A000
1-BOOOO0OO0O00O000000O0000000000000000000000 Fe25 000000
00000000000 F2ST 0 RS 0000 4000000000000

(3.8)
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Distribution (arb.units)

Hy (T)

0 3.18: 00 86 A 4-Fe,03 00000000000

O00020AD006=02300000390A000 1-CO00000000000O0O0 Fe25t00
O00Fe; sO,00000000000006=0220000200A000000000000000520
A0DO0OO0 1-DOO0O0OO F2H00000006=0.180 ~-Fepy03 (6 =1/3) 000000000000
0000030000 MBEODODODODOOOO 130A000000000 ~-Fe,O300000000
000000 Fes_s0,00000600000000000000O0000O0O0O0OOOODOODOOO
000000000000 6000000000000000000O00DO0DO0 Fig.32100000
O000300A0000000000500A000000000000000O0O0OODODODODODODOO
D000 Fe2>r0000000000000000000 CEMSODOOOODOO 260 A0 Fe25t 00
00000000000000000000 Fe25T00000000000000000000000
000000000000000000000000000000000000000000000O0
65°00000000000000

thick H IS S LW
Sample 1SS Component b Q B=1?°F/13%  §
(A) (T) (mm/s) (mm/s) (mm/s)

1-A 130 Fe3* 45.0 0.333 0.025 0.400 0.0 0.33
Fe3* 49.8  0.333 -0.016 0.536

1-B 260 0.29 0.23
Fe2-5+ 44.6 0.519 -0.104 0.837
Fe3+t 50.6 0.350 -0.006 0.658

1-C 390 0.33 0.22

Fe?5+ 46.1  0.638 0.023 0.512

Fe’*  49.8 0327 -0.025  0.555
1-D 520 . 0.49 0.18
Fe?t 458 0.642  0.004  0.487

0 3.6: CEMSOOOUO Group 10000000H, 00000000
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Distribution (arb.units)
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Resistivity (Q cm)

Intensity ratio, = 1>~ %
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Vacancy parameter &



(100)Em ™A™ (A EAITE)
[001]

(6

0 322 000000000000

Sample thickness Component Hyg Hye IS QS LW 0
(A) (T) peak (T) (mm/s) (mm/s) (mm/s) (degree)
2-F 65 Fe3 ™t 38.6 43.7 0.333 0.034 0.400 65.3
2-G 195 Fe3 ™t 43.1 47.9 0.327 0.004 0.400 51.6
2-H 325 Fe3t 42.8 47.9 0.328 -0.007 0.400 41.4
2-1 455 Fe3t 43.6 49.4 0.326 -0.011 0.400 37.6

O 3.7 CEMSO0ODOO Group 2000000
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Intensity (arb.units)

Velocity (mm/sec)

0 3.23: Fe3_s0, 000000000 CEMSOOODODO
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6 (deg.)

Distributions of H,

Distribution (arb.units)

0 5 10 15 20 25 30 35 40 45 50 55
H: (T)
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out-of-plane(100) Torque
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