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First principles calculation for the magnetic damping constants of transition metal
alloys and magnetic multilayers
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We have theoretically studied the microscopic feature of the Gilbert damping in
magnetization dynamics, and performed the first principles calculation for the Gilbert damping constant,
a for transition metal alloys. We found that the two different descriptions for a by torque correlation
(TC) method and spin correlation (SC) method in turn provide the same result and furthermore the TC
method is more suitable for actual calculations for a , because it avoids some problems in numerical
processes. Based on this consideration, using the first principles technique under the TC method, we have
calculated a for some Heusler alloys and clarified that the value of a is strongly affected by the
density of states at the Fermi level.
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