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FEulagel o) e wEAas olEuket NiO(10~60 nm)NiFe(10 nm)e] ]l WIS o8] 279 2178 (magnetic
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of 2R el wWsle we} 2ol AFHAREE &3
FHof : mEATo)lE=EE NiO, MFM, Neel wall, Bloch wall
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F| 2ol ZJAPAk WA Al o8 mEbAdE o]Fut
ToljA] A8 (magnetic domain wall)2] ©}3ol &J3h 2kt
Az 2pte] ok A3 SgsiREE AT}t o] IRt
o oja) NEHI ATHI-7). APgeElelA 2] AEkRQ)
FH7ee B T A7 |AEER]7E (magnetic force
microscopy, MEMMH o2 88 4= Qlt}. Nikitenko 5
FeMn/wedged-NiFe o]l5HollA] 2}518]e] $-5-8 213
1. E48%, A7 A1 L(zigzag) FEIE HAOM,
WEAF o] dHRk FRpr o] 2 Wke g 713 of
o} whipgko 2 718 wf 2] 5o thE A= wst
= AS o 2= Ydrhold v xpBhkEe vkl
o8l A Y= oA 7N wBETE olFuElol At
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o] A% o 4 nme] AFYEE TR TS 8t
B2 Ao A7) vl A Bsh, R 1de] Wk
o] REAEAA vlu xebae woln QIrh3]. Cartier 5
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B A7 1 mm F22 JEE NiONiFe o]FH
A Al 25 AR 53] Nio ke FAle| o
2t wEAF AP H) TV dEeE M gl
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II. AEYHY

B AL 3-inch NiO EPS rf-magnetron sputtering "
HO & Coming glass(7059) 7181 0.2~0.4 A/sece] 52t
|2 NiO(10, 30, 60nm) BF2RS- Aet 3 1 9ol 3-gun
dc-magnetron sputtering WHOZ NiFe(10nm)y& 1~2 A/sec
o] FAEE FARIA olFHEte ARGt BE ke
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oF PN S5 2 HjglolE GRS 1Rl
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2235190k, =3 AL Digital Instrument AF2] DI-la
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or. AEAE W EY

a8 (a2 olFutEle] JERYS B it & ek
o7 WEAFCMAH.S 711 A8l 28 @] HE
oz 1}7 -% };}‘_/‘1 %%5} o Alre) jislE 24t
gtz MBItk 1(a)ll
Ae A MoE E 1'8}‘231*) I8 1(by2 NiO(30 nm)/
NiFe(10 nm) o]Z8bol| X Ap8e] F2E 1,2,3,4 G0l
A MPMSE 4% A7s Bofth. 13 4 o2 aff|de]
Z nigko g wgloiduiekn RAajg]eaie] Alspiako] A
ErlF Ha wsoldl XAl 180% Bloch Al7HHE B
Za ek o] XA RS FeMn/NiFeoll 4] Nikitenko
o ofefl Wzt A7|Ee} e 22 ApRoR o= Niod
o] grain 7|7} A7) WlECE Algdny, TS T 40
Qo] 2ol meto] Blay) Hedog WSl
ole ApEPEko] MZ viEHT T head-on-head Bloch
A7 XE F B3 Y= tail-to-tail Bloch AFFHOE
218 4= 9)=d] o) 18 200A] tha] AwElAc. 21
& A ARG Neel AFHE BoFa itk ©]
Neel AH832 3R Al BAg]ollA FuA thr] 2|1
A1 Ao s WaRiel 2302 NiO30 nm)/NiFe(10
nm) HEE AlHY] BAjEe] WG AEe I8 1(axE
Neel#} Bloch Ao R A4E AF72E 7S € +
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Neel# Bloch 2789 5445 8137 ¢l MFMO
o3 EAH ArHle] Aot AIZIE AT 1H 200
A Neel AFFHL =717F 755 nmZ MFMY] tip2] 3= W
go] olgiz SFoltt Y2 "eue Ae & F Utk o=
Neel AF78ie] E4o] 18] 3(apelAAd 2he guis wt
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a2 1. @ =™ NiOBO nm)/NiFe(10 nm) ©] F2bato) A
MEMe] 248 9135} A7 ele] Lokg BT ©) 123, 4
x| odol|A] EAE ATHES HolFEe) «{7]4 MFM scan sizers
100 pme]e}.

head®} tail-to-tail T2 BejEch shdgke] MEnjeEre
head-on-head Bloch A& vhato] Siml-g- akaf] o] Wb
go) Flo] 9lo] MFM tipo] TEjLbgA] HAmIeks: zh=t}.
3 AEe] 71w Neel Ae{RT) 38) o) & 2578
umo)t}. oje A EwlEwEte] THS oA HH F
Aol YxZvlz 2R Z7iekt. o1& FHAATI] S8
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231719980 AEE sk dAEY 5 M4 2
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& 3. MFM image £} A} Abo] Ab3haA]
AP wRAEO] UK H,=60 OeolA AR QK9] sl E R =2 7 ARIAE ARIRA] oo okdE m4e

o] 85 Aol HIYA 17 4(0)2] MFM ARzle] o2 RHoZo} B AIRME oF 100 0e7HA] 360% A7} Hol
o) 360% AFTEo] 37 BT AL & <4 Ytk 360% = AL BRBIYYE 18 4dn= H,=+200 Oe7kR] 715+
AL NiO/NiFe B/l A] w3baqAbe] Age] s 2 5 A A7 PS vpgske 2 43 x}—‘ﬁuolu}. 18]
oAl Atdo] o)Fd ) WElE Ao IHECH A B QlRo] EeA] B FRoZ o] o]Fd)
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) +300e - () + 60 Oe

(d) - 30 Oe O (-480e T () after-210 0c
% 4. zigzag Bloch 278 9] 2}EMEA 73]

(@) - 24 Oc after+300 Oe (b)-28 Oe (c)-30 Oe

Hua

(d) + 15 Oe after - 300 (e) +20 Oc 0 +26 Oe
% 5. Neel A7 &) zpspaba A

7} Hsid wf vith 3605 ARGge] Walein] 53] WA e H,=-2100e 74 71 Est AR & A7 PdEed
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ol sie] ke FHAAl 22 3o 360% A7 HASE A MFMS 23314t} NiFee] AFtsolse mjo wizleh] <
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28! 6. NiO(10 nm)/NiFe(10 nm) ] F1}ate] = aje] ol A 27
o] =

) sl AuEle 2e d - ok Ao Al
o} mAEjollA AR XA 1 A XSk ke
gre] 27} AAShs KlSlk(seed) TS 3= RS & F
Atk

% 55 Neel AHo] Exfshs ZMgolM 3713
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A A = 38 5y H,=-3000elH Z3} 25A7
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A7) SR ek AlE Q] o] X[ellA] B A+
7 wASE AL o & gtk ol ARl AFEL AR
FeiAEA BAEle] el HEAow i ¥} 25k
<& o 9k A F23 AR wPIAAleL wEkA
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o714 3 71 aEshord Ze NiO(60 nm)/NiFe(10 nm)
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HoiFe R weAdEArIRT =4 drh 28 62 NiO(10
nm)2] AJARAME N A 1AL AFFHEE Bt 433
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RA71Ake] Hisk wle} 2 AERbE RAEs o F
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Magnetic Domain Walls at the Edges of Patterned NiO/NiFe Bilayers
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The magnetic domain walls at the edges of a large patterned and exchanged-biased NiO(10-60 nm)/NiFe(10nm) bilayers and their
motions with applied field were investigated by magnetic force microscopy. Three kinds of domain walls, namely, head-fo-head zig-
zag and tail-to-tail zig-zag Bloch walls and straight Neel walls were found at specific edges of the unidirectional biased NiO(30 nm)/
NiFe(10 nm) bilayer having the exchange biasing field (H,,) of 21 Oe. No walls were observed for the strong exchange-biased bilayer
(60 nm NiO, H,,=75 Oe), while the amplitude of the zig-zag domain increased with decreasing exchange biasing. This may be
explained by mutual restraint between H,, and the demagnetization field of edge. We similarly investigated the magnetization reversal
process, the subsequent motion of the walls and identified the pinning and nucleation sites during reversal.

Keywords : Exchange biased bilayer, NiO, MFM, Neel wall, Bloch wall.



