LE;/‘) =p=+*. Downloaded from http://iranpaper.ir

Smart Measurement Setup for
Spin-Wave LinewidthA ;.

Ulrich Hoeppe

Abstract—A new setup for measuring spinwave linewidthA FH;, J,, denotes Bessel functions of tleth order,%, the radial
is described. By use of a dielectric resonator instead of a stan- wave number; the distance from symmetry axis/3 the radial

dard waveguide resonator it is possible to r_e_alize much higher mi- propagation constang/, the amplitude of the microwave mag-
crowave magnetic fields at the sample position. Due to the smaller L o
netic field, andw the frequency.

size of the resonator and a more efficient field distribution, the nec- =
essary microwave power can be reduced by nearly a factor of 300.  Therefore, the energy inside the resonator can be calculated
Therefore, it is possible to measure spinwave linewidtiA I, upto  from

20 Oe (1.6 kA/m) with only 20-W microwave power.

Index Terms—High-power microwave measurements, magnetic W =3 eoe, - /Ei -dV.
materials, microwave devices, microwave measurements, radar
applications. From the relation
2.405
l. INTRODUCTION / Ji(z)? - x-dr =0.779
0

HE POWER capability of ferrite-based high-power

applications, like circulators and phase shifters for rad#te energy is evaluated to be
systems, is limited by the onset of Suhl instabilities, which
sensitively depends on dissipation. Therefore, spin-wave W =5.83-10"2 - coe,(wpoD)? - H2 - Vbro-
linewidth measurements are very important. Moreover, the
microstructure of polycrystalline ferrite material leads to a With the definition of the quality factof) - P = w - W and
frequency-dependent spin-wave linewidth [1], [2]. High-powetonsidering, that the powe? inside the resonator is related to
microwave sources and the related waveguide equipmem¢ incident powe, by P = (1 — r?) - Py, wherer is the
are expensive, so a low power, low cost and wide frequenflection coefficient at the resonator input, we obtain an expres-
measurement setup would be helpful. Such a setup will BRn for the maximum magnetic microwave field amplitude
presented in the following.

Instead of a standard waveguide cavity [3], a dielectric puck \/ Q- Py - (1—172)
Hy=13.1-

resonator [4] driven in the T&s-mode is used. This type of
resonator is widely used for oscillator and filter applications and

is commercially available witl) factors between 10000 and (), is the relevant loade factor andViro the volume of
30000 at microwave frequencies [5], [6]. the dielectric resonator (DR).

In the center of such a resonator, very highfield ampli- ~ The resonance frequengy of the DR can be estimated using
tudes can be realized for two reasons: First, the volume of i formula given in [4]
resonator is reduced by factor and, therefore, the energy den-
sity is increased. Second, for the gik=-Mode theH field dis- 34 -mm 0.5-D
tribution is close to a dipole field and maximized at the center fr= 05-D-\/z, < L
of the resonator.

w - g0gp - (wpoD)? - Vpro

+ 3.45) - GHz.

The expression foH, is an approximate solution. First, the
field dependence indirection for the Tk 5s-mode is neglected,
The microwave field inside a dielectric puck resonator driveand it is assumed that the field is totally inside the resonator.
in the TEy;s mode is approximately given with the nonvanishing his can be done for symmetry reasons, if one only discusses the
field components of the Td&z mode of a shielded resonator [4] magnetic field in the center of the resonator. Second, the hole for
B He Tk -7 mounting and sample insertion inside the resonator can be ne-
kO 1(kr ) glected, because for the §&-mode (and Tk -mode) the elec-
Cw- o trical field is vanishing in the center of the resonator. However
By =—i-—— HoJi(k: 1) the solutions should be checked with an appropriate microwave
. field simulation software. Examples for useful resonators are
listed in Table I. For these examples, the difference between the

Il. THEORY

H.=Hgy-Jo(k,-r) H,.=—i

with &, - » = 2.405 (first zero of the Bessel function).
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