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Intrinsic pinning in in-plane magnetized film
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To determine the intrinsic pinning and extrinsic pinning dependences of threshold
current for the current-induced domain wall motion in in-plane magnetized films, fabrication method of sta
cking structure and device structure was studied. | proposed a fabrication method of films realizing that
the extrinsic pinning is weaker than the intrinsic pinning and device structure to prepare a domain wall i

n in-plane magnetized wire by using Oersted field. An in-plane magnetized wire having an Oersted field lin
e to create a domain wall was fabricated.



1984 L. Berger

(L. Berger, J. Appl.
Phys. 55, 1954 (1984).)

2
(G. Tatara and
H. Kohno, Phys. Rev. Lett. 92, 086601
(2004). S. Zhang and Z. Li, Phys. Rev. Lett.
93, 127204 (2004). A. Thiaville et al.,
Europhys. Lett. 69, 990 (2005).)
J

( )

NiFe
J,  10"-10% A/m?
(A. Yamaguchi et al.,
Phys. Rev. Lett. 92, 077205 (2004).)
Je
10 A/m? 1-2

(S. Zhang and Z. Li, Phys. Rev.
Lett. 93, 127204 (2004).) NiFe
J

(A. Thiaville et al.,

Europhys. Lett. 69, 990 (2005).)
(Ga,Mn)As Co/Ni

J

(M. Yamanouchi et al.,
Phsy. Rev. Lett. 96, 096601 (2006). T.
Koyama et al., Nature Mater. 10, 194

(2011).)

J
Je
Je
J
Je
Je
K
P
)
( )
3,
1-2
1-2
0y
p
2-3
Je

Je

Je

Je



In-plane magnetized film

magnetization

domain wall
1.
K 1
K
Ta/CoFeB/MgO
Ta/CoFeB/Mg0
CoFeB

(S. lkeda, et al.,
Nature mater. 9, 721 (2010).)
CoFeB

Je

Je

(M. Klaui et al., Phys. Rev. Lett.
94, 106601 (2005).)

Ta/CoFeB/Mg0

Ta(3)/ CoyFegB,(0.9,
1.0, 1.1)/ Mg0(1.5)/ Ta(l) dc

nm
0.4T
300 1 1(a) (b)

mt
M oH 1(®)
vl 2T (b) lwoHl 2 mT
1(a) CoFeB
mt

1(b) CoFeB 1.1
nm mt
CoFeB
CoFeB 1.0nm

1.1nm

CoFeB

CoFeB
Ta/CoFeB/Mg0

2t(a) 1 |(b)
=] |

1L ]

1tk tinmy | I
b | ——0.9 j 1
For | —10

2F —1.1 1

—2—I10 1 2—2—I1 0 1 2
1, H (T) #oH (mT)

@l 2T, (b) lu oAl

2 mT



Je

Ta(3)/
Co,FeqsB(1-0)/ Mgo(1.5)/ Ta(l) 3(a)
lpym
04T
300 1 3 () (©
I:zHaﬂI
Ta(3)/

MgO(L.0)/ CoyFeqBy(1.7)/ Ta(2)/ Ru(l)

4(a) 0.47
300 1
4(b)
4(0)
(
)
(a) magnetic

wire

-20 0 20
wH (mT)
®, ©

40 mA

40 mA
5@ ()
40 mA
5(@)(b)
H, Hy
5(a)
U oH, 39 mT
4 (c)
46 mT
5(b)
Hx
( 6@)

MgO(L.0)/ CO,FeqBy(1.6)/ Ta(2)/ Ru(2)

@

(b)

80



40 _I:'él'O'mA'

— L w =500 nm
E 20 |-£= 100 nm 3
L - 7= 3nm ;
n 0O T :
Lo s
= -20 : : -
40 b N (a)-

-19.5

~—-200 |
G

Hal\(

X 205

210 F

6.

an

a,

a 0.2

X (um)

x=0
x<0, x>0

()

@ ®
H,

—
300 nm

T

(b)

—_—

Hal\(

]x

.
105 1(C)
190
185

18.0

(n

07
-0.4 .—0.2 ' 0.0 ' 0.2 . 0.4
uH(T)
@
2

6(b)(c)

-04 -02 00 02 04

uH(T)

® © M

M an

Ta

6
@

YAMANOUCHI, MICHIHIKO

40590899

Je



