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FERROMAGNETIC RESONANCE IN THIN
FILMS YIG : Co*

M. MARYSKO*, J. SIMSOVA*, Praque

The ferromagnetic Tresonance was studied on LPE (111) films of the composition

the in-plane geometry. From the measured resonance fields, the g-factor, the effective
magnetization and the fields of cubic anisotropy 2K,/M, 2K,/M were determined.

9@—-1035,5—& PE30HAHC HA TOHKMX IVTEHKAIX VIKT : Co

Hccnenosan depomaranTHLI PC30HAHC HAa  TOHKHX Mienkax (111} tuna
%%n??«ﬁ?@&O; (x=0-0,11 3y =0-0,14), /KOTOpBIE GBIny NOny4eHn MeTo-

3aBHCHMOCTH OpHeHTaIUM PE3OHAHCHOIO MOXTA B MIOCKOCTY eHkH. Ha ochoge H3Mepe-
HUH PE3OHAHCHBIX noneit onpenenens:: g — thakrop, a¢prbexTuBHas HAMarHMYEeHHOCTD
¥ NOJIA KyOudeckoi aHusoTpomu 2K, /M, 2K,/M.

L INTRODUCTION

Recently the magnetic properties of Co-substituted (001) YIG films have been
investigated, especially with respect to their interesting domain structure [1—3].
The anisotropy fields and the g-factor have been measured by the ferromagnetic
Tesonance (FMR) method. The purpose of this article is to extend the FMR study
to the (111) films with the composition 519:4690905 where x=0--0.11 >
¥ =0-0.14. For these films the anisotropy fields will be determined taking into
account the second order cubic anisotropy contribution., An attention will be also
given to the FMR linewidth. U

—
* Contribution presented at the 6" Conference on Magnetism in Kosice, September 2—S5, 1980.
* Institute of Physics, Czech. Acad. Sci., CS-180 40 PRAGUE 8.
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H. METHOD AND RESULTS

H.:n E_:m Were grown by the LPE method on (111) Gd;Ga;0,, substrates [2].
Their thickness was between 3 and 8 um. The samples employed jn the FMR
measurement were of ap approximately square form with the dimensions from 2 5

cylindrical cavitjeg oscillating in the modes TE,,, and TE, ., respectively. The FMR
Spectrum was detected as the first derivative of the absorption signal by meang of

B.(9)=B,+ cos (6@~ A) +other terms, (1)
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The parameter B depends on the resonance field B, and the effective magnetization

m‘ -
47M.y as B Hg. The relations (2), (3) are derived using the binomial

expansion, so that they mnw valid under the condition P?s (the term in the
In the above €xpressions v is the Spectroscopic spitting 1atio, B,, = 2K,/M the

first order cubic mamoﬁovv\ field, and B., = 2K,/M the second order cubic
anisotropy field.
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Table 1
Oo”ﬁ B,: [mT] B, [mT) |Bel [mT] B+ [mT] g-factor
OMEM  [=9433GHz 9433 GHy 7 +0.002
traces 503.2 258.7 0 995.4 2.009
f=23.483 GHz
0.025 501.9 2733 22 995.8 2.004
f=23292 GHz
0.05 511.4 285.3 5.7 1004.8 2.000
f=23.291 GH:
0.11 519.6 306.4 14.95 1018.8 1.984
f=23294 GHz
For the angle A we have

where @, is the polar angle of the reference direction with respect to the axis {110],

k=+11In many cases, however, the sign of Bs may be easily determined from the
expected value of B, without specification of the angle g,

b) Perpendicular geometry :

The resonance field is given by the simple formula

w‘»”mwa+a.§gx~+wm>~+ww>n. &)

Y

|
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Fig. 1. The cubic anisotropy fields and effective 000 002 o 006 008 o "

magnetization vs cobalt concentration. COBALT CONCENTRATION <
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The results of the experiment are the values Bo, Be, B,« at the X band and B,. ¢
the K band. They are listed ip Table 1. Here we give also the values of the g-factor
calculated from the Perpendicular fiels B. a¢ the X and the K bands. The

anisotropy fields Bai, B4, and the magnetization 47M.; have been obtained by ;

f=2328 GHz

f=943 GHz

L Fig. 2. The minimum linewidth vs cobalt concen-
006 008 o1 .
COBALT CONCENTRATION x ] tration.

HI. DISCUSSION

The second order mzmmo:oa field B,, depends approximately linearly on the Co
concentration x, while the field B, isfora larger x, less than that expected from :
the linear variation (Fig. 1). For x <0.05 both fields agree reasonably with those
obtained on buylk single crystals [5]. As to the g-factor, its decrease with an:
increasing Co content (Tab. 1) cannot be satisfactorily explained at present (this
decrease could be also connected with an mzroaomn:o:w in the film). The -

i
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