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THE INFLUENCE OF RARE-EARTH IONS ON THE
FERROMAGNETIC RESONANCE AT HIGH
POWER LEVELS

CuenNG Cuin-car  Lar Wu-vaN

AssTrRACT

The method of correlation function has been utilized to discuss the nonlinear effects
in the ferromagnetic resonance at high power levels. For ordinary ferromagnetic crystals,
the present theory includes the results of the semiclassical theory developed by H. Suhl
as a classical limit. In the case of YIG doped with rare-earth ions, the frequency shift
and the additional losses due to the rare-earth ions have been discussed. Besides, the
threshold field of the so-called first order process with parallel pumping and the first and
second order processes with perpendicular pumping have also been detived. The results
obtained show that the rf critical magnetic field increases with the addition of rare-earth
ions. In samples with small concentration of rare-earth ions, the influence on the threshold
is attributed to the increase of the losses of spin waves. The temperature dependence
and the anisotropy of the threshold field are entirely similar to those of the ferromagnetic
resonance linewidth at low power level. The experimental results may be satisfactorily
explained by the present theory.



