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We rqlort here experinental observatlqr of autonodulation anisotropy in the region of

the nain ferromagnetlc regonance.

The experloents were performed. ln the pulsetl-prrnping node (pulse duration ^,10 psect

pulse repetition frequency t 100 Hz) at a frequency 9300 MHz. We used spherical sanples of

T, 1.\ nra dianeter, macle of single-crysta} yttriun ferrites, and placed in a vaveguii le

sections operatingtrin trsnsmlssion.tt The sa,rnples were oriented, in the (ffo) pIa^ne by a

na6netie method..

We investigated experlrnentally the anisotropy of the excitation thresholdl) and of the

autonoclulation intensity.

-'5tre excitation thregholtl of the nonlinear ferromagnetic resonarce vas not measured..
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The automodutatlqt excitation threshol.d vas aleternlnecl in the fotloning nanner: A nag-

netizing field strength equal to the r^esonant v&lue vas first established at a^s low a power

level as posslble. ttre pcnrer level, vas ttren increased rlth the nagnetizing field' kept

conetant. At a certain polter level, oscillations of freguency ^r1 MHz (autoodulation)

appeared on the crest of the pulse envelope [11. Thls power lerrel va's taken to be the

threshold value.

The autornotlulation intensity vas read at the instant vhen it reached' the maximum value

in the sane magnetizing field (at apo$rer approxJ.nate\y tno tines the threshold valrre)' In

this ca.se the automodulation was observed qr the screen of the Sl1-B spectrqrn ana\yzer'
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Figure 1 shons lhe dependende of tle::tb,r:esbolcl pouer P*U-of-auisrotlulatlon excitation

on the angle 0 betveen ttre d,irection of ttre nagnetizing field and the [OOf] axis' We gee that

the autonodulation excitation threshold. i.s strongly anisotropic. Tlre ratio of the narcimun

(nagnetization along the [fU] axis) to the rnininun (nagnetization along [O11]) threshol6

power anoutts to about 2.6.

It u,as observecl that the experlmentally rneasured. thresholtl can be approxinated by a^n

ernpirical- relation in the forn

( + . +  c o s 2 o .  + c o s a a ) ,

where Prr, are experimental\y deterrnined' coefflcients ancl P1oot1 is the mininun varue of the

excitatlon threshofd observeal ln the automodu]-ation case of rnagnetization a10ng [00r]'

Figure 2 shows the ctepenclence of the automodulation intensity on the angle 0' Attention

ie calLed to the strong intenslty anlsotropy. Ttre highest intensity, Aloor], is observed in

the case of nagnetlzatlon along the [001] exis, and the lcnestr Alfff] for magnetlzation

atons []11]. The ratio of these values is about t 'B'

The experiroental\y neasured intenalty is satisfactorily approxinate<l by an €npirical

relation in the foro

( r )
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vhere A, ^ are experimental\y cletertlnecl coefficients'
L t c

Measurenente ver€ made also of the eutonodulation lntensity nhen tunecl to the maximum

value by varying the nagnetizing field and purtrl pover level. ftre anisotropy of this

intensity retains the sane for:n as shown in Fig. 2, but the ratio of the roarcimun a'ncl minirnum

values is now about 10.

fhe anisotropy of the excltation threshold and of the autonoctulation intensity, observed

in these experiments, is general\y speaklng unwual, becawe the crystallographlc anisotropy

of single-crystal yttrir'rm ferrite is small.

It is interesting that the enpirical relations (r) ana (2) coincicle nith those ilescrlbing

the anisotropy of the frequency antl of the vidth of the ferroraa,gnetic-resonance currte [2]'
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