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How to obtain current distribution
from MO images
m Ampere’s law
It needs all B component, Bx, By,

:uo‘] = AxB Bz, while MO images measures
only Bz.

e Biot-Savart’s law

I(y Y, — (X - X)Jydx,dy,
r—rf’

1) One uses models for current distribution and compare the
calculated B with the measured one.

2) One directly inverts by numerical method.



Inversion of Biot-Savart’s law
using convolution theorem
Ch. Jooss et al. Physica C,299(1998)215.

B, = toHo + 1 | Ky (nP) g o ()

Vv
g: local magnetizaion

Ky green function
z component of magnetic dipole K

Using convolution theorem
Eqg.(1) can be transformed into A./ *f
B,(K) = 1K, (K)d(k)

X and y component of J are obtained as

. _ B, . Lk A-J=0

JX:_i~_Z Ik =)+

K N -kh k 2
X ky K, = yoe—sinh(kd L4+ ks
2/ k Kk
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Nb pattern prepared on Bi:YIG

Substrate Gd;Ga;0,,(111)
MO indicator film
Y,BiFe:O0,, (400nm)

by MOD mothod
Superconductor
Nb (150nm)

by sputtering method
Mirror Au
Pattern size of anti-dots
7,10, 15um[]

Optical image



MO images of 10um anti-dots

———
44 Oe 100 Oe
4 Oe 40 Oe 101 Oe 151 Oe 347 Oe
e S ——

MO images of Nb 10um X 10um anti-dots pattern with applying magnetic
field. The sample was zero-field cooled down to 3.5K.
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Bias field coil Recorded marks

Beam splitter
lens

PBS
. (polarizing beam splitter)

Photo-detector
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o SR FEFRTIE. BRFEBREBMSR)ERMANAERILESH
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[1] M. Moribe, M. Maeda, H. Nakayama, M. Yoshida, and K. Shono: Digest
ISOM’01, Th-1-01, Taipei, 2001.

[2] S. Sumi, A. Takahashi and T. Watanabe: J. Magn. Soc. Jpn. 23, Suppl. S1
(1999) 173
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dM/dt—y[MxHo] (6 1)
dM Jdt=y M, H 0, dM, /dt— -y M, H ,sz/dt=O (6.2)
. C@Eﬁd)ﬁglis M@ﬂﬁ%’&m a=-yH,&EL T
M.,=Msina. cos(at), 2//Ho\ 2/H,
M, =Msinasin(at), (6.3)
M, =M, cosa

y, ZARIDEBELRINLE, j, kEL T, MlE > o A
M=M,[sino(coswt i+sinat j)+ cosok] (6.4) ; » ;
ElEY . Fe6. 1D KSICEF AIRE M 0EE->T

mEEHELET

BAELDYIZIERD T@)ITRT KSICHETEY.,
BEFRAELDYIZBLZDOTOh)IZRT LS REEEYTI,

(a) r>0 (b) <0
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— St &= FOBRF R —
. Ei%ﬂﬁ*z‘t(es 1)ICHWNT., FERREICHE N TE
Al dM/dt=0. - T
M,=0, M,=0, M,=My=y, H, (6.5)
é:?‘cib)éis“
o MWEAFEEDRREICIELVEE, M I —@HX%
M, Mh\bd)%l 5L C AR BB R LD T

—y

BELEERTICER(6.1)2
dM.,/dt=(M,—M.,)/T, (6.6)
EVSTEER T MALTRISEYEL A T, IHE

ST A RO FS TR A B Ao T
AP AL S kR Y NI ICRS W




HRE—AVFDBERE
— fs i 1 B ] —

« T (6.6)DEEIL

M =M {1—exp(-t/T,)} (6.7)

EIFYFET,

e MR DHLETHREEFILTLVAHIE—AUMEI. K
(6.3)IZ KL=k 1x, yARAD RS MR EELE

ITH, NN E. FEIRRE ’C(i‘t(G 5) 2L
FOICEaLELGYET . COBEEEERTICIE.

dM,/dt=—M,/T, dM,/dt=—M /T,  (6.8)
ELVSIEZHK Q)T TMAGEITNIERYER A, TLIE
R E—APDER D DO TFEIZH H-ELERT
D CrafE B EMEENFTT .
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