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Simulation Schematic
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d = 1000 nm (varies)
w =50 nm (varies)
t=5nm

Permalloy parameters




Remanent State
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Time Series Response
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High Frequency Susceptibility

Define susceptibility y by

+00
< M(t) > u— / x(t = )[h(t') - uldt,

— OO0

or in Fourier domain

M(t) = x(t) x h(t) < M(w) = x(w) - h(w).

In the following we use

B C
- 7.675 + 2miw

h(t) = 1[0,00] Ce 7675t ¢ h(w)

where
C 7.96 A/m (= 0.1 Oe),
t 1n ns,

w1 GHz.




“Breathing” mode, z-excitation
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Rotational modes, y-excitation

190
—— X" Macroscopic LL model

—— X" Micromagnetic calculation

Susceptibility

i,

Frequency (Hz)
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Permalloy stripe, 1 pm x 50 nm X 5 nm.
Black: uniform magnetization model.

Red: micromagnetic simulation.




Simple Three Domain Model




Single Spin Dynamics
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(a) Center spin

(b) Intermediate spin
(c¢) End spin
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Stripe Length Effects

— X" 1umlength
— X" 2um length
X" 5um length

O
o

=>
=
o)
=
o
Q
&)
n
>
n

Frequency (Hz)




Simple Edge Spin Model

v

M, (rotates)

d

H

exch (QA/(/LOMSCF% 0, 0)

Hgomag (—NoM, /2, —N,M,, —N, M)

Then

Freq = EEACR Y, _ TN,
T o \/<p0M§d2 > y) (MOMgcp >

where

d~4lex = 4v/2A/ uoM?
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Susceptibility: Other Components
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Susceptibility: Other Components
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Single Spin Rotation

m,, (t) = acoswt m,(t) = bsinwt

with 0 < b < a <K 1.
Then

ma(t) = \/1—m2(t) —m2(t)

_b2

cos 2wt
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