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INTERVAL IDENTIFICATION OF FMR PARAMETERS FOR
SPIN REORIENTATION TRANSITION IN (Ga,Mn)As∗
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We report ferromagnetic resonance (FMR) in-plane studies of a 15 nm thick (Ga,Mn)As
layer, deposited on (001)-oriented GaAs, in the temperature ranging from 5 K to 120K.
The behavior of the anisotropy fields, Heff (= 4πM − H2⊥), H2‖, and H4‖, has been
determined using powerful but still largely unknown interval calculations. We observe
the reorientation of an easy axis of the in-plane uniaxial anisotropy (H2‖) from [110]
to [110] direction close to the Curie temperature (TC). The orientation of easy axes of
biaxial anisotropy (H4‖) remains unchanged while temperature changes, only its magni-
tude vanishes at TC as the 4th power of spontaneous magnetization. In order to exactly
examine this reorientation we use the interval calculus. The interval approach allows
us to precisely calculate all the resonance fields for arbitrarily oriented sample, what is
intractable analytically. Using those methods we can effectively utilize full experimen-
tal information, and not only those measurements performed in special, distinguished
directions, to reliably estimate the values of important physical parameters (as well as
their uncertainties and correlations), not limited to anisotropy constants alone.
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