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Abstract

Based on the Monte-Carlo simulation and fast Fourier transformation micro-magnetism method,
the magnetic properties of Co nanorings with different defect locations are studied. The simula-
tion results show that the magnetic properties of the nanorings with small defect degree are simi-
lar to those of symmetric nanorings. With the defect degree increasing, the magnetic dynamic be-
havior of defect nanorings is obviously different from that of symmetric nanorings. The results al-
so indicate that the defect system keeps the main magnetic characteristic of the symmetric na-
norings (such as vortex state and onion state). Compared to the symmetric nanorings, the stability
of defect nanorings is weak. Furthermore, with the defect degree increasing, the number of transi-
tion states in nanoring system increases, and magnetization process becomes complex.
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1. 518

AR, BEVEGCRM R T A 8 B E R, (EHEAE(E BAF R BT S 5 i A iz 1)
JFH[1]-[3]0 E&FPREEARES R b, BRI RAR B TR . T AR A 2 10T R, 3
HHTEE AR, HIRBEET, ESTREEA ZO; b T8 SOt 28 [4] [5]. R, 4
WRAPEHE R RS T B bt 2 Bl Redlieis, XA S AL S F AR AR R XE 6], PRI BDIR R Ge IR AR e 2R
TEREAFEA KL

N FEDIZAHER, BT A GRIA S R PR RRAR [ 7] [8]o SRR A5 A4 AT A 22 R AL S e 5 5y S,
FERLATA 7 A BRI ZI[9] [10]. A MW FCass b, S0 el 3 20t S FRRATE A K IA R 15 DL [8]
[9]. SRTIAESEIG T RHEEBIMEGRIANS, M2 B A SR IR, I IR X R GE Rk
AR PRI, ARSCrh, BATER SRR % U7 ik DA S AR Wi 2 7 iR (FFTM) AR S & AU, S
A[11] [12], WETCEREEEE UK IA R G RIMEAL B 1 45 AL

2. BEERZ
BT BB AR SRR Ah2E4E R =100 nm, IIRKEAR r=30 nm, BREGIREE DL BUE
SN ALEEE Y mfi. RAARITEE, KI5 oo sk oo (N ERE) o
FIFH Heisenberg (AR &) AL, K RIS REE W] AR N[11]:
E— —ZJijSi ~Sj + Dz|:s|r33k —S(Si . rik 1£Sk ‘rik):|_ KVOZ(Si ‘Ui )2 _ MSVOZSi -h (1)
ij ik i

ik ik i

(DTS HRAE, o SCAGURIE SN S | ANME T HBE, J=2Adim/6, di &/ NERIRIIER, A
SRR A3 AH AR F R 8 58 USRS, D RAEAH EAERFEL D =(M)2/2, HH My
AREE, Vo = ndi3/6, A/PNERIAE: BE=DUAK MR, KEH&MREEEG u 28 i NERME S
) P 5 Bl S S B SR DU ZE B 68, H 2NN . X TE90KIER, Bl RS H8 A= 13 %
10 J/m, My=1.43x107"° A/m [13]. A Wi37/K P45, i M—2000 Oe~2000 Oe, i EEEL 300 K.

RIS, B TRREOR, 441 Monte Carlo J7 5B 2 I A, W smit s ac. i, %
IB1E T PRd (57 AR B 73k [14], OB RR A0 ST L0t S (e f IR, St SR B, BEim KR s T
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Figure 1. The geometric model of the defect ring
1. ERBELARIFREY

3. BRI

2 45 T 442 R =100 nm, 92F4% r=30 nm, StEEIAE4E D =10 nm, FEEREEE Y 24 30 nm. 40
nm. 50 nm. 60 nm. 70 nm. 80 nm [FJERFEAKIR LT 126 . IS 2 FTRUR IR, PRERAIEE Y 1K/ %S
BAREE DK IR RGRENAT AT — 2 (R, (B LR R 22 G 4 5 X BRGNP IR AL 947 7E X Fa
A PR R B B W T AN, 55— FIRES R Z T G [13]. AHECT X FRAPKIE, MR
G Y BRI, BRI AT B 2 i PR AS[13].

K 3 /R IR R AE D = 20 nm AR KRG HERT 12k . MWZ ARG RER [ 2k v LAE H . Bl
FH IR BEYKIAR L, Ab TR BERS( “vortex” )G I 98 FE[131BE 2 sk, BRI HE A A A E X H] ik
D[12], XA FREREE O . SR, FEMCIESL T, Y BB I L R 2R A RO . A 3
T LUR I, BlE PIREBE R K, R G IIREAAT 50RO I I REAAT N R AR A 22 12 TG K. X Eb
K2 513 RO 78 Y MRS N T, SRR3R 312 D = 20 nm A T B GIAE4E D =10 nm ARG HIL T
WAL ET SIS

LA EIL R ERRAE T 4 D AR/ HEEIEGUKIRE (Y b, MRS GREFE RN, S LT
TEARFLIT R ARELGOKIR, WO REAAT N SRR IR RGN MEREEIA 42 D SR H Y BOREE, &
G LR SRR GUR I E R 2, BT A R AR E 5 FRAPKR IR KRG ER K. Bk, RS0
FREGAKIE AT AZ 2 D 5 Y LR G, HIRTER AR 5 ka2 % V)M 5% .

N T B DR R B R 6 SR P A KRR R B RE A, RATTEA R = 100 nm, r = 30 nm, D =20 nm,
Y =70 nm (ERBEGUIRIR B Ui B FLREAAT . B, MAMNINEES I ) oK (1] 4 (L) ), RGN ETiE
M RWAES, BIFEAZS( “onion” 25, Wik 5 (1) ZJ5, HTAMNREBHIIEN, TEGRBEIRHE TR T
NGt R IR e (A K] 5 (2)),  BE R IR R BN (1] 4 T (2) %) 5, SN IA Ak SN (4 4
(3)#), TEAMHIERT, SREIAH 55 1 R IBR TN 2K, SREGF TR T — I SRR (W 5 (3))s 4
HMMEESA IR N O B (K] 4 Hh(4)55), RGBT B B MIRIEA (WX 5 (4)), UL RS ARG SR
B T%: #E R R4 4 HG)R), RGAET WA T 7 HIL T — AN R R e
A 5 (5))s #Migz M 500 Oe 143 800 Oe It FEH (4] 4 HH(B)~(7)), RGHIR iR IABEEEIZHT N
(W& 5 (5)~(7))s HeJa, WEEEVHRIEK T REAWH T, REFHRHIMRAE, BI A PERZ WA 5 (8)).

MIE 4 515 (kA i d R T LAE H, BREAGIKER AT DU U FR MK IR i 2L 4% 1 i e 28 A 208
TEAHE T X FRGPKIR,  HAR e R RERIR S BT kb B A N7 G /DN, RG I REARREA L FE B

2%, WESER .
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Figure 2. Magnetic hysteresis loops of defect rings with R = 100 nm, r = 30 nm, D = 10 nm
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Figure 3. Magnetic hysteresis loops of defect rings with R = 100 nm, r = 30 nm, D = 20 nm
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