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CONCLUSIONS
The overall effect of the damping constant enhancement observed when Mo is deposited over

CFA is remarkably comparable to the far less-abundant non-magnetic metals such as Pt.

We have systematically investigated the changes in the spin dynamics in the ion-beam sputtered

Co2FeAl (CFA)/Mo(t) bilayers for various at constant CFA thickness of 8nm.

Increasing the Mo layer thickness to its spin diffusion length; CFA(8)/Mo(t), the effective Gilbert

damping constant increases to 8.8(±0.2)×10-3 which corresponds to about ~69% enhancement

with respect to the value of 5.0(±0.3)×10-3 for the uncapped CFA layer (i.e., without the top Mo

layer).
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Spin Dynamics in Ion-beam Sputtered Co2FeAl/Mo Bilayers

Figure: Schematic illustration of dual ion beam 

puttering system. The process for the ion-

beam sputter deposition of metal/alloy is 

shown (without using the assist-gun).

THIN FILM GROWTH / FABRICATION

Si(substrate)

Co2FeAl(8nm)

Deposition Conditions:
Base pressure : ~1.2×10-7 Torr
Working pressure :~7.5×10-5 Torr
Ar ion energy : 500 eV
Target substrate gap : 27 cm

Thin film layer stack
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Spin Dynamics: FMR

Effective magnetization and anisotropy

Spin pumping and effect of Cu dusting layer

Effective mixing conductance and current density

Thickness and Roughness: X-Ray Reflectivity and AFM

Dual ion-beam Sputtering

• Spin pumping mechanism associated interfacial Gilbert damping is demonstrated in ion-beam 

sputtered Co2FeAl (CFA)/Mo bilayer thin films employing ferromagnetic resonance spectroscopy.

• Real spin mixing conductance and the spin-diffusion length are estimated to be 1.56(±0.30)×1019

m−2 and 2.61(±0.15) nm, respectively. 

• The damping constant is found to be 8.8(±0.2)×10-3 in the Mo(3.5nm) capped CFA(8nm) sample 

corresponding to a ~69% enhancement of the original Gilbert damping 5.2(±0.6)×10-3 in the Al 

capped CFA thin film
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• 100% spin 

polarization 

(Theoretically)

• High Curie 

temperature 

(~1000K)

• Very small damping 

constant (~0.001)
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