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System: Nanocontact vortex oscillators 

Composition: IrMn (6nm)/Co90Fe10(4.5nm)/Cu(3.5nm)/Ni80Fe20(5nm)  NC: !=120nm 
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Vansteenkiste & Van de Wiele, JMMM 2011
Simulations performed with MuMax code

Detection of Vortex motion
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New oscillating behavior of the Vortex 

0 50 100 150 200 250 300

26

28

30

32

34

36

"Critical" Current

 C
u
rr

e
n
t 

(m
A

)

 

 

Bath Temperature T (K)

Nucleation Current

F2 

F1 

F0 

T= 120K

Wednesday, January 11, 2012



5

New oscillating behavior of the Vortex 
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Can be this new trend explained by some nucleation in the pinned layer?
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Nucleation in a "Pinned” layer
Nucleation study in a pinned layer 

“Pinned” layer 
   (CoFe) 

IrMn 

!
H

bias
! 40mT

!
r > !

nc

!
H

bias
< 40mT

!
r < !

nc

"
#
$

%$

!
H

bias
! 40mT

!
nc

Joule Heating 

4 

At room Temperature… 
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Energy terms versus distance V-AV

• “Stable” Vortex-Antivortex 
pair  inside the nanocontact
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Phase diagram for the distance between V & AV !
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Different probabilities to go from: 
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Consequence of the presence of the V-AV
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Pair V-AV nucleated… So What? 
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Comparation between Experiments & Theory
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Kim & Devolder, Arxiv: 
1007.3859v1 (2010)

T= 120K
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Key Results & Perspectives
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• New vortex dynamics at high 
current

• Vortex hopping between different 
modes (Multiple Vortex-Antivortex 
nucleations & annhilations )

• Vortex-Antivortex generates new 
torque.

• Modulation effect?
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Dipolar interaction between V-AV and the Vortex
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