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Abstract: The effects of quantum well states (QWSs) 1n Gilbert damping oscillation 1n ultrathin Fe films are

systematically investigated by ferromagnetic resonance experiments and first principle calculations. The corresponding
relatlonshlp between the quantum well states and the low temperature conductivity-like damping oscillation 1s analyzed.
The A band 1s indentified to be the dominant energy band leading to the oscillation of Gilbert damping. A period of
8~10 monolayer (ML, 1IML=1.433 nm) obtained 1n experiments 1s well reproduced by band structure calculations.

lll. Damping Oscillation Induced by QWSs

We focus on the contribution at I'-point and the
dimensionless damping constant a can be calculated as,

Experiments

Gilbert damping 1s measured 1n two Fe film samples
with different thicknesses at 20 K and 300 K.
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s L Sample 1 AI dominantes the damping oscillation and has the QWSs
consistent period of 8~10 ML with experiments.
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l. Torque Correlation Model (TCM)
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Il. Band Resolved Contribution
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Ultralow Damping Due to the Depressed AI
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AT gives the dominant contribution to Gilbert damping in Fe.
And the ultralow damping 1n FeCo or FeAl alloys then could

be attributed to the depressed A
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Az gives the dominant contributions to damping.
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