Effect of Graphene Incorporation on Spin Dynamics of Permalloy Thin Film
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Abstract:

We report on the ferromagnetic resonance (FMR) spectra of Permalloy (Py)/ Graphene (Gr) and pure Py thin films grown under identical conditions to study the phenomena
of spin pumping into Graphene. An enhancement of Gilbert damping constant is observed for Py/Gr bilayer structure. Using detalled thickness dependence study we show
an enhancement of spin mixing conductance of Ta/Py/Gr/SIO,/SI compared to Ta/Py/SIO,/SI, which can be attributed to spin pumping. This study Is important for successful
iIntegration of graphene with commonly used ferromagnetic materials for spintronics applications.
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When FM/NM interface is formed electrons SPuttering at 2 mTorr
losses it’s spin angular momentum via s-d Argon working pressure.  » We have performed the FMR spectroscopy at room temperature for

. / interaction, known as spin pumping. A 2 nm of Tantalum (Ta) excitation frequency of 4-12 GHz using a broad-band FMR set-up

g ymping Spin pumping generates spin current though Capping layer s also as shown in above figure.

FM/NM interface. deposited for protection 3 The FMR set up is based on the Co-planar waveguide (CPW).

= of samples from L .
/ pump N —, dM oxidation. » The excitation of spin angular momentum can be measured by

s = z-gnlM x——] FMR spectroscopy.
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» The Raman Spectra of monolayer graphene is show that the G-peak (=1589.99 cm-t) and » The X-ray reflectivity tells the thickness and
2D-peak ( =2694.79 cm-1)is observed as cited in the literature. roughness of thin film.

> The Raman spectra of Py deposit on the top of Graphene at different Argon working > Here, we have taken the XRR for the 1¢ o Ta/Py(10nm)/SIO. /S
pressure Is shown in figure. The G-peak and 2D-peak still observed whereas an additional Ta/Py/SI10,/SI sample. The table given below__ 10°} W — Fitted
peak, called Defect-peak (= 1351.54cm-1 ), Is also observed. The intensity of D-peak tells thickness and roughness of thin films in<= 1¢° A"

Increases as the Argon working pressure decreases. gpl P - p=2mTorr  A=514nm the bilayer structure. 2 10"
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the Gilbert damping constant & effective magnetization.
» The FMR absorption spectra for Py sample with graphene is fitted with the
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