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Anisotropic model of ferrite films
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The dispersion relations for waves being excited play an important role in the development and analysis

of physical models for spin—wave devices．The purpose of this presentation is to propose a method for ohtai“

ning an approximate dispersion equation for a surface magnetostatic wave(SMSW)in weakly anisotropic

ferrite films．An appropriate analysis based on the laws of despersion discribing the general case of an orbit—

ary crystalIogr8phic magnetic anisotropy lead to the final relation for SMSW frequency。1。
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k—wave vector，d—thickness of film，4≈JⅥ一saturation magnetization，g—gyromagnetic ratio，N日一the

tensor components of effective demagnetizing anisotropy factors、f0 and f。一the longwave and shortwave

boundary frequencies(女d—，O，∞)．

After the substitution of expressions for foand厶into Eq．(1)，the latter will explicity define the de—

pendence of fon kdas well as on the anisotropy tensor components Nu．Thus，the application of an approxi～

mate Eq．(1)instead of the exact dispersion equation allows us to substantially simplify the analysis of the

effect of magnetic anisotropy of films on the spectrum of SMSWs．The approximate dispersion equation is

used for studying the angular dependences of frequency in tangentially magnetized films of cubically aniso—

tropic ferrites．It should be noted in connection with the problem being considered that the basic material

used in spin—wave electronics is yttrium iron garnet(YIG，Y3Fe5012)belonging to weakly anisotropic fer—

rites with a eubbic symmetry of the crystal lattice The approximate dispersion equation(1)successfully

describes the“amplitude”and“phase”of angular variations of SMSW frequencies in YIG films．Thns．our

results can be used for improving the characteristics of ferrite films and in development of spin—wave de—

vices
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