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Saturation magnetization (Ms)

800 emu/cm?

Exchange field (A)

1X10%erg/cm?

Anisotropic constant (Ku)

1000 erg/cm?

Gyro magnetic constant ()

-1.76 X107 rad/(s *+ Oe)

Damping constant (o)

0.2

Easy axis Y direction

Dot Size 200 nm X 200 nm X 100
nm

Number of dot 1

Mesh size 10 nm X 10 nm X 10 nm

Hy= 10 kOe — 0 Oe

Dot model
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Calculation of a single dot



Four-dot system

Shift of the center occurs Reversal of chirality
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Force gradient image Spin distribution image




Comparison between MFM and
simulation of spin distribution

Simulation was carried out
In the model structure
consisting of four square
dots with a dimension of
200 nNm X 200 nm X 20 nm
with 50nm separation
between dots.

The calculated spin
structure shows a closure
domain structure with the
90°-wall appears.

The chirality of the spin il
direction in adjacent dots is

b 3 AT ST
R ARARTTELE T

Bk um

opposite to each other as MFM image o
shown by white arrows. with low-moment tip Spin distribution image
The Z-component force- (CoPtCr/240 A in HV) Wlth the force-gradient
gradient image taking into iImage overlapped

account the tip-sample _ L
interaction is overlapped Inversion of chirality



Calculated magnetization configuration
Of Y'ShapEd permaHOY dOt » Single domains appear in two arms.

» Multi-domain of 4 chained closer-domains on the rest.
» Spin-flow at crossing region turns left in two steps.

Calculation parameters
Width: 300 nm
Thickness: 100 nm
Easy axis: 0 erg/c

S .
=530 [dee] -REA20
JrA g 05222011 sad

JrAllAg: 05222012 a0

Force gradient
(Magnified)



Calculated magnetization configurations
of Y-shaped permalloy mirror-dots

Calculation parameters . . I .
Width: 200 nm Calculated spin-flows similar to experimental result

Thickness: 40 nm « Vortices with same chirality appear at the ends of all arms.
Easy axis: X 1000 erg/cm? * Chirality of adjacent dot shows a mirror-reflection.

Single dot

—divM
Experimental MFM images
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