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Micromagnetic simulation of angular dependence of
coercivity of magnetic nanowires
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Abstract: Angular dependence of the coercivity H .( 0) of magnetic nanow ires with different diameters was investi

gated by micromagnetic simulation, where 8 is defined as the angle between the field direction and wire length) . The

results show that H .(6) significantly depends on the nanowire diameter. For the nanowire diameter smaller than a

critical diameter do(39 nm), the coercivity decreases as the angle increases. For the diameters larger than the critical

diameter, the angular dependence of coercivity has a complicated form. There are a local maximum at zero angle and

a peek at middle angle on the H .(0) curve. The angular dependence of coercivity is interpreted in terms of magneti-

zation reversal mechanism.

Key words: Ni nanowire; micromagnetics; coercivity; angle; magnetization reversal mechanism

AR, WETEGKRERES B R4 o v o R T
LGS A B 2 B = R =, AR 2
FLARASGE 2L B A ZETTAR I 5325 1 45 D ) Ak oK 2
B, It % b T B ST ATT I Bl 45 A RN
PENTR L AT AR e ) S A AL AL — B AATTAR A
I 5 I IR 22— B AR 1957 4F Frei 5817 it %)

T PR IR R AR 10 R B AL WL EAT T 890, Ak e
KGR B do= 2 JAITM.(Fhh A NS HAE &
B, M. BRI, Mgk g AN T do
I, AR —SU AR, M EAR KT do I
J A T A e X S R, . ok R g i £
FE( AN 15 40 K 2 Kl 22 10§ 3 #1607 A 0 e

O EEWMB: HEEHRRBEILES KB H(60571043) ; 154 HAREl#FE 4% BhIi H (04]J3078)

Ug#5 BHA: 200509~ 06; 1&iT BHH#A: 2006~ 03 = 02

BIEE: F0O6ME, #&%, b, Wik 0731~ 8836443; E-mail: guogh@ mail. csu. edu. cn



16 &2 8 i

SRR, A BATEBRANR ELH T B A A A FO B 27 B A * 1401 -

H(0) 5 RHALHLEIAEZ VIR LR, WY Frei
N R AR I LS R, T BUR B
I, Beomi g bt A R R 3G I s/ 0 T390 e xC U
R, Wrml g R AR RS R I B, T g oK £
BARHAR T do W, B TR A BE I A AR i e X R 3%,
o FA I e A —BUR B, BRI A i ) 5 B A P D3
KGR, SR 5 RE A FE fyadk— 2 8 Kb, BifE
v T £ FE IR S ORISR o AATTINSEEG: b )
P 2 K25 1) S T AX AL SRR 500 ) Bt £ 3 P A A R0 e
H (O BT T REHFTY, ATl LM
S SAF AR, H4intA—2.

o R M S S R N 4K R 1 S WAL B
WHEAT TV 07T, RIS Frei
ST IR AR AR B S 45 I EA— B, gk
L HAA/NT Ni BIGS EAR(39 nm) I, EEACHLHE
N — SR RE IR AZ B TE RS A6 1, BB e e K
2 W T R AR, SR S IR A A W B 4 0K 2
KA 2 7 17 ()RS 2 L2 50 A RO, T R A A s
RO T UL 540 hy — B . MK AR K T Il
FEEARI, SOMEA T R Dk 30 T W B S A AZ B 5K,
AR S IR AZ 15 AR K R P i TE R, AR )5
i 1) T R R B0 AR A RO, AE RO T B T
T ARG S5 M R R e 454 . Bl AR — PR, &
FeR AR Ol ZWE A BE R D IR B o ASCE E AR I3
fithh b SR FH Bkl 24 A0 (1) 5 ik — B R T AR ELAR
AR Ni 942K 22 1950w 7 bl Al B i A8 Ak B H .
(0), FEM AL B) FA BERT ILEAT R R

1 IBipEAl

ko — AN ESE A FUE AR, &N B S
FUR B ML Ah, BB BB AT RAAL 2R M ) 4
S AN, ANBEANARUE RE R AT B AR A
M . BN S B H 8 /) S BER A E Rk 441 1
ARE T HIRERE 3 AT o WG TG 5 1 BB AN 3 1T 4% ) e
A, RIHIL B HRER 70 R JLER 72

Ew= Ex+ Euw+ Ei+ Eze (1)
N Eo NWAZHRE; Eaw NG & 10 YERE; Ed N
BHERE; Eze NFEZEE .

WFE N — AR KA 2 5 — M e RS R A1k
LB Gilbert 324 77 F2:

%ﬁ—lﬂMxmmﬁ%

A MORHASRERE; vRBERLE,; a2Bl)E R

mx M (2)

%%ﬁﬁ%mﬁ&ﬁﬁﬁ%%%ﬁlm:—i-

O e T 38 50K 525 0

BERSE T IR 2240 B0 S AR, AR TIE X
(R DX A Kl 4, AR AN XA PR R R A A 2 3 ST 1,
YR WIUE IO RERE o> A, VE RN S N I 20
KR Gilbert J7FE, 15 2 W10 50 B K w18 ) 2%
AL RE, T SRAFRE AR (P Bt 25 0 oy A L SE B
IGNK LRI T IRAETE I, O T8 T MR 3
AR IE TR 2 X AR K 4%, WFIT R K
A TEF R B A AR = A iR = AL 5%,
SEIG HR A B RST  BARR G oK AT TR R
5, RIVZERAEF N . MRS HE NG {E: HFIRE
WOk SEI M. = 4.9x10° A/m; ZHAEH ZEL A=
9x 107 J/m; Ni GKER [PIRE 2% i) Sk AR X
TR 5 ) S 1k A ( RVE T 1B WG RE) Kt v LA Z gt
FT LR b 5 i et K= 0, BHJE REL a BUK
0.5 . BRI T 9Kk & KR I 10,

2 GRS

FEXT Ni GR AT RGBT, W5 4K
2B AN [F] S A BT TR 0 AR 8 K3, AR 9K ey
BT MM AREAR, AR R 38 T T S 98N B AR B 5
), AT BUANTRD 7 ) - f s (B 2k, 32 1 45 21 B ot
JIREAERI R ER H (0) . HHMG 5 AR S A
AT AN 0°, S35 ARG AR 3 BN SR A 04
90° .

B 1 PR AR E ARG L m T b 1 B2 A2
WA H (0 . HIE 1(a) ATIL, HA0KZ&EHEHR 30
nm (/N Ni gPKRE R FE EAR 39 nm), i
B A RN D, A 07 107980/ ELBGRIE,
10721 60° 2 [A) 224 LA 2218, 60° LA AT Wl F ik
ANV ERTR

W Frei 57 ML KPREHIBEAL, 4H
BANFIRRELS do I, KR I JBEA0 I 2 ok —
UK BT A BE#S— R, i g B £ P
Iy, HAAEHAEE 1(a) HA 2, HEAEK
M EABRMZENT . RISADT AR S5 R,
HADNTIRABEAN, 7RKPIKL N Mt e
N B RE S A% O TE )5 A . Xt T AT RR
AR L 1) W s LA B K IR W3, 5 B U A
e, MEBRK AR &R A o, B A e e, [
U SBEAC T REAE AR L A AL I T 46, TR — 2L



+ 1402 - S RN ESE S R Ry R 2006 4F 8 A
= =~ 800f
E 2000 E
< < 600f
£ 1000 g 400f
X N
200
0 100 0 100
6/") 0/(°)
(d)
400 F .
600 -

T ~ 4=200 nm

g = 300f

; 4004 £

o £ 200F

(=) 4

= 2 ‘

= 200f :§ 100

0 20 40 60 80 100 0 20 40 60 80 100

01°)

6/")

B 1 AFEEARGKE G B A A4 5R R
Fig.1 Angular dependence of coercivity on angle of nanowire with different diameters
(a) =30 nm; (b) —60 nm; (c¢) —100 nm; (d) —200 nm
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