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(a) 4.275T (b) -4.323 T, Nucleation field

(c) 4371 T

Magnetization
vector (2)

B

400 -
— [a] 4.275T

— [b] 4.323T
— [c] 4371T

300

200

Distance (nm)

100

T T ¥ T v T ¥ 1

08 1.0 1.2 14 16 18
Demagnetization field (T)

<29 9> Hi AAH FA7)7F 125nmel 2Hol (a) A+ FA A
QA —4.275T stellA =43} e (b) A F4 9 FA4, —
4.323TolA ] =3} AH (o) 9 84 & dukd A] #3h g 42

28 el iF-e) WA A7) BRI

33 , _H "*: 1_'_]'| '<:J1r



400
‘S 300 -
£
[0]
O
=
8 200
2
a
100
! : . . .
0.8 1.0 442 1.4 1.6 1.8

Demagnetization field (T)
<I2¥ 10> 24H A7lel W& g Exx. 24 Y A77F Zetkle
b exbprh FEe Al wbg A9 Hugte] FobAl:

o
o S S A~
e el & & gk

31 S B8 i)



Al 4 %

24 e GTR
_]

299AY A3
54 ws)

b 71%R A3 gel, AN AHY % AAA A
Aol Wk BAHS nEate] AMe] S4o] Watdth APHow o

10nm &2 71 olst® v Al A" AASAY AH dAde

o

A5 HA @orr, & A= Tl AAHALd AVH EA

ZslAtskel Aex #k2 WISt NdFeB Aol SAS

HZ2wo] tholo] 1S o143t 500nm® 2] F&wA el 8719
ARHE FAANFTG. A29HAY F7= oF 10nm 52 1 o]stolH,
B AAY A= 250nm otk AAHE AV A w2 My =
1.61T , Agx = 12.5pJ/m, Ky = 45MJ/m3 & ZH £33 vH[33]. o=,
ARARAL A= [E 113 Zo] ALasirk. A E34A3t
grol B mA= S Flaty] Al 4 A, S YA,
Z3A3 %S 0.03T ~ 1.1 T7HA W3AzIY A3 AES

el
] 2 11
35 -"'H.! — 1

'"‘_l | T.'I.I



Condition 1 2 3 4 5 6 7
Mg of GB | 0.03T | 0.1T 0.3T | 0.5T 0.7T 0.9T 1.1T
phase 0.013 | 0.062 | 0.186 | 0.310 | 0.434 | 0.559 | 0.683
(Ms/Mso)
Aex 1pJ/m

< 1> AAHEAL xsitstE Wslsk Al =23,

M- 28~ 234A18}, Myo—d 8+ 23As})

36
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Magnetic induction, B (T)
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(a) M, of GB phase = 0.1T(0.06)  (b) M, of GB phase = 0.5T(0.31)

(c) M, of GB phase = 1.1T(0.68)
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Ms of grain (Ms / Ms) 0.1T 0.5T 0.9T
(0.06) (0.31) (0.68)
1,3,6,9 pl/m

Acx of GB phase (pJ/m)
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M; of GB phase A, of GB Hc (T)
(My/My) (Aex of GB / A of Grain)
0.5T (0.31) 1 pJ/m (0.08) 2.870
0.5T (0.31) 3 pJ/m (0.24) 2.711
0.5T (0.31) 6 pJ/m (0.48) 2.631
0.5T (0.31) 9 pJ/m (0.72) 2.636
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Coercivity/Anisotropy field (reduced unit)

1.0 o 1)
i s pnes copalic e e I S DS =
09 {09 ©
W - 0.5T [0.310]. o
- A - 09T [0.559]] o5 '*Za
4 d—
0.7 1 JinE
] | o
06 {06 <
ﬂ—
0.5 - 105 3
1 pJ/m s
3 —
o p/m gp/m  9pim | , 3
A - <
a a A O

03 T T v T T T T T v T v T T T v 0.3

00 01 02 03 04 05 06 07 08

16> AAHA Y

Aex of GB phase / Aex of Grain ( x/ 12.5)
E3}2137F 0.5T(0.310), 0.9T(0.559) 4 uj

W= By ul

kAt

49



Al 5 &

499 AsgolF W] wE
FTFANY 54 s}

5.1 o[ Ao AN A5golF

Nd,Fe,Be] AA %+ Tetragonal 722 cHFO 2 A3 Eo]%S

AR et wATEE Aeldd] wet BgA B olwy %

2
o

A o Gtk oS AdWeke E®S Stoner—Wohlfarth7h
ARbgE o] Aol A A= Arlolg e tiE o] o
UTHI1]. o] EEL AdFATAEE 7= A gArE B3
s THEEH Ao AUAE AR E,, = Ksin?6 7t

93 B, oA oy, K= Aol g QlvbE 9% A1)

%2 sl e AVIRHEE Aslad Wko g =g=d HQsh

=
L
2
i
10
=
o
o
s
=
L
2
N
N
ol
+
it
=

Aol AaAnwE, A4 9
e woRva & 4 v AAd 2 A=Y AFpEolFol

Aol g AN olgy ANolg s, o ANe Faw



AA Ao mATEeN RE ARl # W e AshgolHg

THAA sh= Aol oA etk ok A (V.12 oA A4 o] o] 24

1

[«

AoANIAA e dehith f, & A4 EHAHE JET, Yy
A9 ¥u Bg ot AAY 1 ANgolFY AwE ou @
cosp=1 o|W Astgol% 7+ wjde] @ wr} Ak AT AL

st AAS ZF ARRgol =] wjdo] 254 SoiA ik

2
(BH)max = i']rz = _LO' (]sz 'pﬁo'th 'COS(p) (V.1)
o ATellM e AAdH e AskgolE: 1k S0l Axel wet
WAR W gTAAe] BAe] olwd 9Re AALA R

500nm® 8 W H AAHY =A7|7F 250nm<Ql 8719 AAYE

9

AL, AE™HY 47 NdoFeuB A3 =37
g3t (Mg = 1.61T , Ay = 12.5pJ/m, Ky =45MJ/m3) AR A2

A5 Mg=003T |, Ay =1pj/m ., Ky =0Mj/m?® ©°2 3133}

)

ol
|o
u
i{m
9
™
oX,
kit
m{m
BN

Y
=
=)
i,
oX,
fial)
)
D)
oty
ofo
©

AN
1o,
i{m
9
o,

)
i
=
il
2
o,

s dEhdie T W AdE 8o A

o

JE=E 5% 10 ° 15 ° 20 ° 30 ° 60 ° 7vA ®sA[7]H ALk

51 ,-?245 -‘:,3'- 1_'_” T



Misalignment of easy
axis neighboring grains

5 Angle of the uniaxial anisotropy
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