NON-LINEAR SPIN-WAVES RADIATED IN SPIN-TORQUE
NANOCONTACT DEVICES |
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Motivation: Investigation of the resonances in Power dependence of the nonlinear
. | | external applied fields: processes found in the nanocontacts:
e Investigation of the dynamic magnetic ——— . . . .
. . . For investigating the nonlinear behavior of the spin waves with half of the
excitation SpeCtrum IN nanocontacts To determine the resonance frequencies of | excitation frequency, the BLS intensity of the spin waves is measured as a

the nanocontacts we applied a microwave function of the applied microwave power and as a function of the DC current.

o Studies of Spin-Wave radiation In Spin current with different frequencies and

_ measured the BLS response at a fixed « . | A spin polarized dc current exerts a torque on the magnetization and will
to rque devices position. therefore influence the dynamics of the magnetization. The BLS response of
spin waves excited by a microwave current as a function of an additionally
applied dc currentis investigated also.
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of the sample The appearance of modes with twice and half the excitation frequency in the
spatially resolved measurements described in the panel above motivated for a
deeperinvestigation of these processes:

Spin torque nanocontacts: Spin-wave dispersions:
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The spin torque nanocontacts presented here are prepared for investigations
of the magnetization dynamics with optical methods. Hence, the top-electrode
of the nanocontacts are “tip-shaped” to have optical access to the magnetic

# When exciting at the resonance frequency (8.9 GHz) the directly excited spin
free layer.

waves show linear response as a function of the applied microwave power
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Influence of a dc current on the three-
magnon-scattering:
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Point contacts with diameters ranging
from 80 nm to 200 nm are etched into
the SiO,-layer.
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# The power threshold of the
half frequency spin wave
mode is clearly shifted when s
a dc current is applied

# Depending on the dc current
direction the intensity of the
half frequency mode is \_
strongly enhanced or
completely suppressed
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The spin-wave dispersions for all
iIn-plane propagation directions in
the magnetic free layer of the spin
valve stack are shown.
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The “tip-shaped” top electrode is
patterned in two steps. The fine
structure is prepared with electron

beam lithography. The coplanar ) " omm
waveguides for the rf-measurements \/
x: 1,00 ym y: 1,00 pm

are made by optical lithography.

dc current controlled
three-magnon-scattering
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# The threshold frequency for the half frequency generation can be explained due to
three-magnon-scattering when conservation of energy is taken into account
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Field dependence Of d 1/2 f mOde # The power threshold of the half frequency spin-wave mode does not depend

on the scan position

# Splitting of a magnon in two magnons is possible only in the case of an externally

SEM-images of the nanocontacts: applied field if the excitation frequency is twice the bottom of the spin-wave band
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Sweeping the magnetic
field for a fixed RF power

and RF frequency of 8.9 ACk“OWIngementS:

Ghz — know the magnetic
field witch corresponds to

intensity for the half e EC-MRTN SPINSWITCH (MRTN-CT-
excltationfrequency 2006-035327) is gratefully acknowledged

o DFG within the priority program SPP
1133

BLS Intensity [Counts]

o

SP NSW TCH Workshop “Spin Momentum Transfer” homepage: www.physik un-K. defilorands.



