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Time Series Response
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High Frequency Susceptibility

De�ne susceptibility � by

<M(t) > �u =

Z +1

�1

�(t� t0)[h(t0) � u]dt0;

or in Fourier domain

M(t) = �(t) ? h(t)$M(!) = �(!) � h(!):

In the following we use

h(t) = 1[0;1] Ce
�7:675t

$ h(!) =
C

7:675 + 2�i!

where
C = 7:96 A/m (= 0:1 Oe),

t in ns;

! in GHz:



\Breathing" mode, x-excitation
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∆Mx > 0
∆My = ∆Mz = 0

∆Mx < 0
∆My = ∆Mz = 0



M[t]�Mremanence, x-excitation
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Rotational modes, y-excitation
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χ’’ Macroscopic LL model
χ’’ Micromagnetic calculation

Permalloy stripe, 1 �m � 50 nm � 5 nm.

Black: uniform magnetization model.

Red: micromagnetic simulation.



Simple Three Domain Model
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Single Spin Dynamics
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Stripe Width E�ects
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Stripe Length E�ects
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Simple Edge Spin Model
Mc (fixed) Me (rotates)
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Hexch =

�
2A=(�0Msd

2); 0; 0
�

Hdemag = (�NxMx=2;�NyMy;�NzMz)

Then
Freq =


Ms

2�
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�0M2
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d � 4 lex = 4
p
2A=�0M2
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Susceptibility: Other Components
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Susceptibility: Other Components

0

20

40

60

80

100

2 4 6 8 10 12 14 16 18 20

|χ
|

Frequency (GHz)

ω = 3.5

ω = 7.0

ω = 8.8

ω = 12.4

ω = 17.6

Mx × 104

My
Mz



Single Spin Rotation

Let

my(t) = a cos!t mz(t) = b sin!t

with 0 < b < a� 1.

Then

mx(t) =
q
1�m2

y(t)�m2
z(t)

=

r
1�

a2 + b2

2
�
a2 � b2

2
cos 2!t

� 1�
a2 � b2

4
cos 2!t
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