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Study on Magnetization Reversal Behavior in Ferromagnetic CogsFeys Alloy Films
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We have investigated the magnetization reversal behavior in ferromagnetic CogsFegs alloy films using the magneto-optical Kerr
microscope capable of the direct observation of time-resolved domain patterns. Interestingly enough, as the sample thickness increases
the magnetization reversal behavior becomes changed from a single domain wall motion to the random nucleations of domains. Also,
from the stochastic analysis of the domain jump sizes during the domain wall motion, it was found that the magnetization reversal
behavior in the samples shows the critical scaling behavior with the critical exponent of t~1.33.

Keywords : magnetization reversal, domain wall dynamics, critical scaling behavior, ferromagnetic film

LAY CoosFeos BT HiatoiAel Xistoipiel 7

J

Fa) BelmsT), 25 354 FUT oPIRAR 250, 28173

(2015 11€ 204 W3, 20159 129 14 HF5AE o, 2015 12€ 159 AAEH)

A7F AT Bo] 753 3R] An| AL o] gsle] A LhexdAl CoFe Bl X o] A3l HdEAte dATslan). S

FAIE, vtere] AL S71Rt) wet AEle] -5o] T ArHe] 85 ARl FEIE AqEe] 9 Aes gt
%} A H, XH%‘ 5oM ] AqEe] Haralel=Ee] ARSI A A3, CoFedttollxo] A Adge] A
1335 7 YASHEYE Bde %} - S’l‘}iﬂ}

-’F-X1|01 AR

o
=

ﬁ

&5 APl SJaix AEEo] dUAHES |
o7l= /424 -5 (viscous motionyS SHA EtH4, 5. &
A ]‘H e gutetolx o] 28t @S AA7IAIE 8t 3], 7L ] -50] FARIA SR REH pinning ARCIE
4 B 7eFes gl AFEal e FAlCITH) L Soll o3l T2 F o)A B2 AEA] HESS B
= olelgh AaHse] da ~HERYX: 4] st < & 5 Jded, o] HEE

L M

rhu

’ 514l % 3 (Barkhausen jump)
o QoI olF Fash SlvIEel7] miEolth, A e el REdh

Apgupete: 271491 el ofs A F 7R Uield A, At eI vt A7 2 A3 olef 2
& Q). 2, AT ML TRE SRR utel 42 =4

She 94 Bt WEES e Zolglth2-7). o] W

o 2 AL B PR HREE PR,
FIE A7)0l 44 wslel] oj@ Afreldaae] o

ol aje} 4]

A7\ E TP FBA o] Tlelt. Anka o,

AR e AFeREte dHIAY Egor 1

A Fe ArEe]l ouX] AUSS W AABNSSE  BHoR = BAIS Bejdosrp, 5| &
%

(thermal activation motion)°] FsHAl HTH2, 3]. HHH=Z, ze]l AlZo] WM3l= MnAs Bl AAHoZ WHel= A}
FHAP g A o] At G GRUAY] EFo] of TGS DAL, 1 9 3 ARG HX]O]
q

A7149 4R et w29 5 ATHS)

1:1

© The Korean Magnetics Society. All rights reserved.
*Corresponding author: Tel: +82-43-230-3612,
Fax: +82-43-235-5273, e-mail: kwangsuryu@gmail.com

W A A7e) olulAsk A7 SRR Ak A

FAFANAAT} ARl Fae TS AR &

=

- 180 -



LATE=1> Journal of the Korean Magnetics Society Vol. 25, No. 6, December 2015

4 AU} R, XA HdAEEs AE Yo A5
pinning W=7} Z713k) ule} sl dEto] vleleAl Az
1= BAA AN 123} AP R gt

£ Ho

& & 4 ITHs, 9. e, s Aguleiole] A5}
ARwe) s ola] 2 SEA AR e B
Q771 Bag Aol

B =B A VReRdA] CopsFeos BFEMolAIe] 2}

uASS SAsisT. 1 2, viute] Sl Z715e) we
Aple] g5o] B Afpue] 5 AN FAHIHel A
5 od dgow WES & 4 AT wI, ATHE
o HEAjolzEe] B4 14 A, CoFe Blzole] 2

A = 14=5]

oH

i
omm
l

oot

A CogsFeps e B2 dc magnetoron sputtering
WS o]83ld 7271 (coming glass) 9ol SE= STt
A BEe] FAE Z4ZE 10nm, 25nm, 50 nm, 100
nmo|tt. S2 A JF FHE 2x10° Torrd] 7] 9
(base pressure)ell =2atal, ¥ F2A] S mTorrd] Ar oF

< FARFT =S v S3 T S STl AR 9
TARLE o]83t] eF 500 0Oe 271 A 1EES AlS3EIA 7
ek oA gozH, 23} BolS(easy axis)O] ME
WA Yo 545 Wako = fxd ¢ Uk vpAEe R,
AZo] A8l w1, 3FA7] Al7](Magneto-optical intensity)
£ Z7M717]1 YA 70 nm FA19] SisNLE f magnetoron
sputtering "H-S o83t AT

CogsFeys Fa HEHe] Al ddids 21871 leix BAk
7] &nl7d AFZA (Magneto-Optical Microscope Magnetometer,
MOMM)E ARE3ITE ©] MOMM A|2=ElE o]-83hH, A
29 A1 BS AR e AloldEgda x5ty
A} 54s AR 7 e AFJHomREs 388 F
QA ETH10]. 7HEACZ, MOMM A5l AsPdefel] w
2} th2A BASks B Kerr @& o]83te] A7+
Qs B8 Hg dAvjFo dEsta, HEEE s A
12t QAR Al=gE B HrE AR o+ de A
o Aot B Agule Aol 1,000002] #i&<lA 400 nm
o] B3} FalleH 0.2°9 Kerr 337 Edlle= 7HIH, 271
T o] 1 frame T 30 msE FAFFEIN] Y=o AAIZE
A B3l sl AFE 312, ] MOMM A|2=H
< 0|83t CoFe &5 BFIAY Kerr A7|ol&=4d3 4

>

ARE AFLA oFIAE BET & I B G THY
2 ge AN U FaH 20 PRE A4S 5
oW, A7 25 BIL AR [ BANAL o)F
Bl A HE S15S J] AN YAAGE
4es) 298 57} Aok

FA7] dv)E AEAE o]&ste] o] FAE 7R
CopsFeps S BHMES] APjolddE5s S48t Fig.
). 714, 249 AZ2E2 FAE 42 10nm, 25nm, 50
nm, 100 nme]tt. A7]o|H=15-2 30 Oe/s®] HIEE WHok=
A7 PES 7Iste] At ey, AEe] Aplolgade X
3} ®13} Gk Mi(saturated magnetization value)2 2 U]
A8l AlFTE WA, 10 nm AZ2] Ap7jojEaAeA AlE
o] o] tE AES0) HIsiA AEe] F5 & 5 Atk
1 olf= BAP] Alse A A71el tiE HiEsh] wiE
o], 10 nm F7A|9] A& T T/ AERTH AUl 3
271 2%7t AA gt m=sh, 3o 7bedt HJE o) (skin
depthyt 74 nm HAE= AfA]7] wjFo, 25nm o)
AEEAME AY 22 e o T2 7S & F ok
AWEE9] BAE (coercivity fieldre ZH2} 11.7 Oe(10 nm 5
A), 21.10e25nm 7)), 1370e(50nm F71), 122 Oe
(100 nm FA)eIATt. =, FAE 715kl wepr BApE e
A7I7F S7Vs B 4 k. dbd oz AEe] BAEe =}
714 2 F2AQ0 AEE
A9t 2y, Be AESY] AFgddide] A &
TYE aelshd, BAEe F7]e AEo] e olyA]

J59s & 5 Aok &, FAVF SV
of W&t A9 pinning®] 2717 STREAY 32 1 S5

7V S7¥eb] whitolslal 5 4 Uk Egh, 50nm 2
100 nm FAl9] MEES] Aolxe v AEHe g, B
A ZHol A ozt 71207 Beke] ABlAs S B
4= ok 531, 100 nm AZ2] 3% 43 7] L0AA He
), ol ©d Aeje] 7hdet 550] opde =& 4= 9l
o} &, AFEe] ALK R Y
ol RejE A Hloln|x] AxEa) 985 U] 31

CoFe HPko] A3l @ S Fr ApA|3] Aurr] s
BA7) @l A—EAE o83k o] T AMEElA ]
AT AR A1 E-S SASITHFig. 2). M SE A
FTAES o g3ted YAg AvNe A S AlLSIA 71
TA7] wzel #8)l gol5o] AE FH Ujol]l EXISHAl |t
A7, AMEQ] A8l 8ol52 Fig. 2014 EAE 271
Wk JaPs Foh. ARE s] el ofF Fet AR

pt

fo, o



-182-
10 nm
1.0 F
05
E 0.0
=
-0.8
10 F
-3;]0 -22]0 -1;30 6 1(;0 260 34]'0
H (Ce)
50 nm
1.0 F
0.5
:‘% 0.0
=
-0.8
1.0 F
-200 -200 -100 [1] 100 200 300
H (Oe)

A CoysFegs e Hhetoll A o] Apste] A&

25 nm
101 WW""M
05
E 0.0
=
-0.5 F
10 F MWWMWW
-3{30 -2:30 -1;30 6 1{;0 2{;0 3{)'0
H (OCe)
100 nm
1.0 F
0»5
«% 0.0
=
.Q_F
1.0 F
—3{[.!0 —ZEJO —1;30 (; 160 260 EI:OIO
H (Oe)

Fig. 1. Magnetic hysteresis loops in CoFe alloy films with thicknesses of 10 nm, 25 nm, 50 nm, and 100 nm, respectively.
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Fig. 2. (Color online) Three representative domain evolution patterns
in CoFe alloy films with thicknesses of 25 nm, 50 nm, and 100 nm,
respectively. The color code from red to blue corresponds to the
elapsed time when the magnetization reverses.
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Fig. 3. (Color online) Distributions of the domain jump sizes during
the magnetization reversal observed in CoFe alloy films with
thicknesses of 25 nm, 50 nm, and 100 nm, respectively. The fitting
curve with T = 1.33 is shown in this graph.
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