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spin-wave damping via transfer of a spin 
momentum from an adjacent non-mag-
netic metal layer with high spin-orbit 
interaction to a magnetic medium by 
using a spin-polarized electron current.[8,9]

The decrease in the damping of spin 
waves propagating in a YIG film covered 
with a current-conducting Pt film has 
already been reported.[10,11] However, the 
base (i.e., zero-current) spin-wave attenua-
tion in the investigated structures is unac-
ceptably high for practical applications 
(≃35 dB in ref. [10]).

Originally, the source of this attenua-
tion was exclusively linked to the process 
of spin-momentum transfer back to a non-
magnetic metal layer that plays the role of 
a spin sink.[12] In ref. [13], we have shown 
experimentally and theoretically that 
ohmic losses of eddy currents, which are 
induced in the Pt layer by the precessing 
magnetization vector, deliver a strong con-
tribution to the ferromagnetic resonance 
linewidth in micrometer-thick YIG films. 

Furthermore, we were able to successfully reduce this damping 
by shunting the eddy currents with a highly conducting metal 
plate.[13] The contributions of spin pumping, which affect the 
Gilbert damping and hence the attenuation of spin waves, can 
be neglected in this case since the thickness of the YIG layer 
was large. These experiments were performed using standing 
backward volume spin waves in laterally confined YIG-film 
samples. The magnetization dynamics in the samples were 

Magnetic heterostructures consisting of single-crystal yttrium iron garnet (YIG) 

films coated with platinum are widely used in spin-wave experiments related 

to spintronic phenomena such as the spin-transfer-torque, spin-Hall, and 

spin-Seebeck effects. However, spin waves in YIG/Pt bilayers experience much 

stronger attenuation than in bare YIG films. For micrometer-thick YIG films, 

this effect is caused by microwave eddy currents in the Pt layer. This paper 

reports that by employing an excitation configuration in which the YIG film 

faces the metal plate of the microstrip antenna structure, the eddy currents 

in Pt are shunted and the transmission of the Damon–Eschbach surface spin 

wave is greatly improved. The reduction in spin-wave attenuation persists even 

when the Pt coating is separated from the ground plate by a thin dielectric 

layer. This makes the proposed excitation configuration suitable for injection 

of an electric current into the Pt layer and thus for application in spintronics 

devices. The theoretical analysis carried out within the framework of the 

electrodynamic approach reveals how the platinum nanolayer and the nearby 

highly conductive metal plate affect the group velocity and the lifetime of the 

Damon–Eshbach surface wave and how these two wavelength-dependent 

quantities determine the transmission characteristics of the spin-wave device.
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1. Introduction

Magnonics and magnon spintronics address the transfer and 
processing of information using spin waves and their quanta, 
magnons.[1–6] One main challenge for this field is the finite life-
time of magnons even in low-damping magnetic materials such 
as single crystal yttrium iron garnet (YIG, Y3Fe5O12) films.[7]

A possible way to overcome this issue is by compensating 
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driven by a spatially uniform microwave magnetic field of a 
rectangular waveguide.

At the same time, many practical applications require the 
ability to control the attenuation of travelling spin waves in 
combination with a good spin-wave excitation efficiency and 
within a broad frequency band.[14–16]

Recently, it was shown that the additional attenuation of a 
travelling spin wave in in-plane magnetized YIG-metal bilayers 
is also caused by eddy currents.[14,16]

Here, we present a method to overcome the additional atten-
uation of a traveling surface spin wave (the Damon–Eschbach 
magnon mode, DE) that propagates perpendicular to the direc-
tion of sample magnetization in an in-plane magnetized YIG 
film coated with Pt. We utilize the standard microstrip struc-
ture[10] for the excitation and detection of DE waves but flip 
the orientation of the magnetic film with respect to the micro-
strip antennas and the ground plane (see Figure  1). Placing 
the Pt layer of the bilayer structure near the highly conducting 
ground plate suppresses the excitation of eddy currents in the 
much less conducting platinum layer.[13,17] This ensures a large 
increase (up to 1000 times) in the transmission of the long-
wavelength DE wave through a two-port magnonic device. The 
experimental findings are in good agreement with solutions of 
the corresponding electrodynamical problem. The theoretical 
calculations reveal a dependence of the magnon lifetime on the 
spin-wave wavelength and show that an increase in the group 
velocity of the wave due to the proximity of the highly con-
ducting metal surface plays an important role in this process.

2. Results and Discussions

2.1. Experiment

The experiments were performed using 2 mm-wide and 15 mm-
long spin-wave waveguides prepared from a 6.7 μm-thick YIG 
film. The film was grown with the liquid phase epitaxy method 
on a 500 μm-thick gadolinium gallium garnet (GGG) substrate. 
A 10 nm-thick Pt layer was deposited on top of the YIG surface. 

Spin waves were emitted and received by two short-circuited 
gold-wire antennas of 50  μm diameter placed 7.6  mm apart 
from each other (see Figure  1). The spin-wave propagation 
was studied in a frequency band from 6.2 to 6.5 GHz using a 
vector network analyzer Anritsu MS46322A. A relatively small 
level of the applied microwave power of 0.5  mW was chosen 
to prevent development of nonlinear effects for the propagating 
spin waves. An external bias magnetic field μ0H = 160 mT was 
applied in the YIG film plane perpendicularly to the spin-wave 
propagation direction. In this way, the Damon–Eshbach config-
uration was implemented.[18]

2.1.1. Conventional Excitation Configuration

The reference experiment was performed in a conventional 
excitation configuration (as in ref. [10]), when a YIG film sits 
directly under the antennas (see Figure  1a and sketches of 
the experimental geometry in Figure 2). In the case of a bare 
YIG film—that is, without Pt coating (Figure 2a), the DE spin 
wave, which is localized near the YIG surface, on which the 
antennas are placed (see the sketch of the spin-wave amplitude 
distribution over the YIG film thickness in Figure  2a), pos-
sesses relatively low transmission losses—of around 10 dB for 
the maximum of the transmission band (at 6.42 GHz). The DE 

Figure 1. Sketch of the experimental setup. a) Conventional spin-wave 
excitation configuration—a YIG-Pt bilayer is placed near the microstrip 
antennas. b) Inverted spin-wave excitation configuration—the YIG-Pt 
bilayer is close to the ground plate of the microstrip structure.

Figure 2. Conventional excitation configuration. A YIG film is positioned 
directly under the antennas. The localization of a Damon–Eshbach wave 
depends on the direction of the bias magnetic field H (see red and blue 
profiles within the YIG layer on the sketches of the experimental geom-
etry). Dotted/blue lines correspond to the bias magnetic field pointing 
into the drawing plane. Solid/red lines correspond to the bias magnetic 
field pointing out of the drawing plane. a,b) Transmission (S21) character-
istic of the bare YIG waveguide and of the YIG waveguide covered with 
a 10 nm-thick Pt layer, respectively. c,d) Excitation efficiency of the input 
antenna (S11) for the bare YIG waveguide and for the YIG waveguide cov-
ered with the 10 nm-thick Pt layer, respectively.
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wave localized at the opposite film surface shows a one order of 
magnitude weaker transmission. This well-known effect relates 
to the nonreciprocal excitation of the DE wave, whose efficiency 
depends on the relative orientation of the bias magnetic field 
H with respect to the spin-wave propagation direction.[7,19–22] In 
spite of the pronounced difference in the transmission char-
acteristics, the efficiencies of spin-wave excitation, which scale 
with the inverse of the microwave reflection from the input 
antenna S11, are identical for the two opposite orientations of 
the bias magnetic field (see Figure  2c). That is because the 
input antenna always emits spin waves in opposite directions 
simultaneously and both waves contribute to the measured 
S11. The nonreciprocity in the spin-wave transmission appears 
because only the wave emitted toward the output antenna con-
tributes to the transmission characteristic S21.

In the case of the Pt-covered YIG film, the excitation effi-
ciency remains almost the same as for the reference single-layer 
YIG waveguide (compare Figures 2c,d) but the transmission of 
the DE wave localized near the Pt layer is strongly suppressed 
(see the dashed blue curve in Figure  2b). This suppression is 
associated with ohmic losses of the eddy currents excited in the 
low-conductance Pt layer by stray fields of the propagating spin 
wave.[13,16]

2.1.2. Inverted Excitation Configuration

In the second stage of our studies, the YIG film was facing the 
ground plate (see Figures 1b and 3). If the Pt film is in a direct 
electric contact with the bulk copper plate, the eddy currents will 
mostly flow in the low-resistance ground plate. Hence, no addi-
tional ohmic losses due to microwave currents in Pt are expected.

The spin-wave excitation efficiencies shown in Figure  3c,d 
for the bare and Pt-covered YIG waveguides are close to those 
obtained in the conventional excitation configuration (compare 
to Figure 2c,d). At the same time, from Figure 3a,b, one sees that 
the wave localized at the Pt layer now experiences no excessive 
damping. It is now characterized by the same level of transmis-
sion losses as the wave in the bare YIG film. This fact confirms a 
significant contribution of the spin-wave-induced eddy currents 
to the damping of the surface spin waves in Pt-YIG bilayers.

It should be noted that in the proposed inverted excitation 
configuration, spin waves are excited mostly by microwave 
currents flowing in the ground plate rather than by currents 
flowing through the microstrip antenna. The latter is separated 
from the YIG film by a thick GGG substrate; therefore, the cur-
rent in it cannot contribute significantly to the wave excitation 
process. This decreases the overall excitation efficiency of short-
wavelength spin waves. It happens because the microwave 
currents in the extended ground plate are not confined by the 
conductor geometry as strongly as in the microstrip antenna 
and can spread over a larger area in the plate plane.

Simultaneously, the change in the electrodynamic boundary 
conditions due to placing the highly conducting plate near the 
surface of the YIG film[23] makes the slope of the DE disper-
sion relation steeper. The latter extends the frequency range 
for a fixed wavelength range of the excited DE waves. In addi-
tion, the group velocity of the DE wave increases, which leads 
to a decrease in its propagation time and, consequently, to a 

decrease in the transmission losses. As a result, the transmis-
sion bandwidth remains sufficiently wide.

2.1.3. Inverted Excitation Configuration with Dielectric Spacer 
Between Pt Layer and Cu Plate

The described configuration allows surface DE spin waves to 
propagate over fairly long distances through waveguides made 
of a YIG film coated with Pt. However, applying a direct elec-
tric current to the structure[10,11] or detecting the magnon trans-
port using the constant voltage, which is generated in the Pt 
layer[24,25] due to the combined action of the spin pumping[26] 
and the inverse spin Hall effect,[27] is impossible because of the 
electrical contact between the Pt layer and the ground Cu plate. 
In order to resolve the issue, we placed a 80 μm-thick polypro-
pylene spacer between the Pt surface and the ground plate (see 
sketches of the experimental geometry in Figure  4). In this 
case, the minimal transmission losses (Figure 4a,b) remain the 
same as for the previous measurements (compare Figures  2a 
and 3a,b), but the transmission bandwidth becomes signifi-
cantly narrower. In the case of the Pt-covered YIG film, the rela-
tive bandwidth reduction is about 14% at −3 dB, 28% at −10 dB, 
and 32% at −20 dB of the maximal transmission level.

The reason for this bandwidth narrowing is obvious. The 
dynamic dipole field of a spin wave decays exponentially with 

Figure 3. Inverted excitation configuration. The YIG waveguide is posi-
tioned directly on top of the copper ground plate. Dotted/blue lines 
correspond to the bias magnetic field pointing into the drawing plane 
and solid/red lines correspond to the bias magnetic field pointing out 
of the drawing plane. a,b) Transmission (S21) characteristics of the bare 
YIG waveguide and of the YIG waveguide covered with a 10 nm Pt layer, 
respectively. c,d) Excitation efficiency of the input antenna (S11) for the 
bare YIG waveguide and for the YIG waveguide covered with the 10 nm-
thick Pt layer, respectively. Insets are sketches of localization of the sur-
face spin wave for different directions of the bias magnetic field.
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the distance d from the film surface. Importantly, the field 
amplitude decrement equals the spin-wave wavenumber |k| 
(see Equation (5) in ref. [28]). Accordingly, the range of k-values 
affected by the presence of the ground plate is |k|d  < 1. Spin 
waves with wavenumbers that satisfy this condition feel more 
strongly the presence of the highly conductive thick ground 
plate at the distance d than the presence of a thin low-conduct-
ance Pt layer in the immediate contact with the YIG surface. 
This results in a large group velocity and, thus, small transmis-
sion losses for the longer-wavelength DE waves. Conversely, for 
|k|d ≫ 1, the influence of the ground plate on spin waves is neg-
ligible. This leads to larger transmission losses for the shorter-
wavelength spin waves due to a smaller group velocity. Then 
we may expect that with an increase in d, the range of wave-
numbers of DE waves with the group velocities affected by the 
presence of the metal plate becomes smaller. This is the reason 
why the bandwidth shown in Figure  4 appears narrower than 
in Figure 3.

2.2. Theory

In order to better understand the experimental results, we per-
formed calculations of the frequencies and lifetime of the prop-
agating surface spin waves in a YIG film located in the vicinity 

of a highly conducting metal plate. To this end, we solved an 
electrodynamic problem for the entire layered structure. Sim-
ilar calculations, but for different geometry of the backward 
volume magnetostatic waves, were performed in ref. [13].

2.2.1. Theoretical Model

The modeled geometry is as follows. Infinitely extended 
metallic (Cu and Pt), dielectric and ferrimagnetic layers form 
a stack in the y direction. The layers are assumed to be con-
tinuous in the x–z plane. The bias magnetic field H and the 
static magnetization M00 of the YIG layer are parallel to the z 
axis. In our experiment the sizes of the YIG sample are signifi-
cantly larger than the exchange length for YIG; therefore, we 
neglect the exchange interaction. We solve the Maxwell equa-
tions accounting for a proper magnetic permeability tensor for 
the ferromagnetic layer. We assume that the dynamic electric 
and magnetic fields for all layers have the following form

( , ), ( , ) ≈ ω− −h t E t e e eqy ik x i txr r  (1)

A small finite transversal wavenumber kz of the DE mode in 
the z direction, which may exist due to a nonuniform profile of 
static demagnetization fields,[29,30] is neglected (i.e., kz = 0).

Substituting Equation  (1) into the Maxwell equations yields 
relations between components of the electromagnetic field. A 
general solution for the nonmagnetic layers are expressed as
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and other components Ex  = Ey  = hz  = 0. This solution corre-
sponds to a transverse electric (TE) electromagnetic wave. 
One more solution is a transverse magnetic (TM) wave having 
nonzero components Ex, Ey, and hz, and all other field com-
ponents vanishing. This wave does not interact with magneti-
zation oscillations in YIG and is not considered here. In the 
equations above, index j corresponds to a specific layer (“Cu,” 
“GGG,” “Pt,” “Air”), and 2 2

0 0ω ε ε μ= −q kj x j . For the conductive 
layers (Pt and Cu), the electric permittivity is ε = 1 − iσ/(ωε0), 
where σ is the conductivity. The solution for the ferromagnetic 
layer reads
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Here, ξ± = i(kxμ ± qμa)/(kxμa ± qμ), ζ ωμ μ μ μ μ= − ±± ( )/( )0
2 2i k qa x a ,  

and the “effective wavenumber” is given by 
ω εε μ μ μ μ= − −( )/2 2 2

0 0
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magnetic permeability tensor μ̂  for a ferromagnetic medium 
are given by
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Figure 4. Inverted excitation configuration with dielectric spacer. The 
YIG waveguide is positioned near the copper ground plate. An additional 
80 μm-thick dielectric polypropylene (PP) spacer layer is introduced to 
electrically decouple the Pt layer from the ground. Dotted/blue lines 
correspond to the bias magnetic field pointing into the drawing plane. 
Solid/red lines correspond to the bias magnetic field pointing out of the 
drawing plane. a,b) Transmission (S21) characteristics of the bare YIG 
waveguide and of the YIG waveguide covered with a 10 nm-thick Pt layer, 
respectively. c,d) Excitation efficiency of the input antenna (S11) for the 
bare YIG waveguide and for the YIG waveguide covered with the 10 nm-
thick Pt layer, respectively. Insets are sketches of localization of the sur-
face spin wave for different directions of the bias magnetic field.
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where ωH = γμ0(H + iΔH), ωM = γμ0M0, γ is the gyromagnetic 
ratio, and ΔH is the ferromagnetic resonance linewidth for an 
isolated YIG layer (i.e., it accounts for magnetic losses only).

We analyzed the following four structures: i) Cu-GGG-YIG-
Air, ii) Cu-GGG-YIG-Pt-Air, iii) Cu-YIG-GGG-Air, and iv) Cu-Pt-
YIG-GGG-Air. The first two correspond to the case of conven-
tional and the last two to the inverted excitation configuration. 
Using the above solutions and requiring continuity of hx and Ez 
(the condition for the dynamic magnetic induction by is the same 
as for Ez) at all the boundaries, we obtain a system of equations 
for coefficients Aj, Bj. Obviously, BAir  = 0 and ACu  = 0, as they 
describe solutions that diverge at ±∞ for air and Cu, respectively. 
The condition of compatibility (vanishing determinant) for this 
system of linear equations yields a relation between a complex-
valued frequency and the DE wave wavenumber ω = ω(kx). The 
real part of ω is the frequency of the traveling spin wave, and the 
inversed imaginary part is the corresponding lifetime of surface 
magnons, T  = 1/Im[ω], which takes into account the magnetic 
and electric losses in the whole structure.

In order to find ω, we assumed the following material 
parameters. The Cu layer and the Pt film have conductivities of  
5.96 × 107 S m−1 and 1.3 × 106 S m−1, respectively. The YIG layer, 
GGG substrate, and semi-infinite air-filled space (denoted as 
“Air” in Figure 5) are assumed to be dielectrics with zero con-
ductivity. The permittivities of YIG and GGG are ε  = 15.[31] 
Additionally, we set for YIG M0 = 140 kA m−1, ΔH = 35.8 A m−1 
(i.e., 0.45 Oe), γ = 2π × 28 GHz T−1.

The numerical calculation of the complex-valued eigenfre-
quencies for these material parameters yields dependencies 
of the angular frequency ω and lifetime T of DE waves on the 
wavenumber k. These dependencies are shown in Figure  5 
for the four structures mentioned above. By differentiating 
the dispersion dependencies ω(k) with respect to k, we calcu-
lated the group velocities of the DE waves and then attenua-
tion of their amplitude AT = exp [ − l/(vgrT)] over a propagation 
path l of 7.6  mm. The distance l corresponds to the distance 
between the input and output antennas in our experiment (see 
Figure  5c,g,k,o). Finally, using the dispersion laws ω(k) previ-
ously found, the AT versus k dependence was converted into 
the “transmission characteristics” AT(ω) (see Figure  5d,h,l,p). 
It should be noted that, unlike the experimental transmission 
characteristics, the calculated transmission characteristics do 
not include the signal losses during the processes of excitation 
and reception of spin waves.

2.2.2. Discussion of Theoretical Results

Conventional Configuration Cu-GGG-YIG-Air: For the Cu-
GGG-YIG-Air structure, all theoretical dependencies (see 
Figure  5a–d) are identical for DE waves localized at the YIG 
film surface facing air and for DE waves localized at the surface 
of the film facing the GGG substrate (and thus, being separated 
from the copper plate by the substrate). This is a consequence 
of the large distance of the YIG film from the metal plate. The 
slight decrease in the lifetime T for waves with small wavenum-
bers is a consequence of the fact that T has a following scaling: 

ω= ∂
∂

Δ −( ) 1T
H

H , where H is the applied magnetic field and ΔH 

is the magnetic loss parameter. In our calculation, ΔH was 
assumed to be a constant of frequency.

It should be noted that, in contrast to the experiment, 
there is no non-reciprocity of the theoretical transmission 
characteristics for these waves. This is due to the fact that 
such a nonreciprocity is a feature of the process of exci-
tation of the DE spin wave by the magnetic field of the 
microstrip antenna,[21,22] which was not taken into account in 
our model.

Conventional Configuration Cu-GGG-YIG-Pt-Air: Placing the 
10  nm-thick platinum layer onto the free surface of the YIG 
film does not significantly change the dispersion characteristics 
for both waves, but strongly affects their lifetimes. For small 
wavenumbers, the lifetime of both waves decreases by more 
than 12 times. As the wavenumber increases, the lifetimes of 
these waves increase. The increase in T is rather quick for the  
DE wave localized at the YIG film surface facing the Cu plate. 
This wave quickly recovers its usual T value determined by the 
magnetic losses in YIG. Conversely, the increase in the lifetime 
of the DE wave localized at the Pt-coated surface is significantly 
slower. Consequently, the transmission characteristics for 
the latter wave exhibits extraordinary losses (see Figure  5g,h), 
which correlates well with the results of the experiment shown 
in Figure 2b.

Inverted Configuration Cu-YIG-GGG-Air: In the inverted con-
figuration, one can see the expected change in the slope of the 
dispersion characteristic of the DE wave localized at the surface 
of the YIG film in contact with the massive Cu plate (the red 
curve in Figure 5i). This causes a sharp increase in the velocity 
of this wave mentioned in Experimental Section.

The changes in the lifetimes of both waves are more 
intricate. At k ≃ 0, the lifetimes of the DE waves localized 
at different surfaces of the YIG film are the same and equal 
to that of the Cu-GGG-YIG-Air structure. As the wave-
number increases, the strength of the wave surface locali-
zation increases. This causes a rapid decrease in the life-
time of the DE wave localized at the Cu-YIG interface and 
a smoother decrease for the DE wave localized at the oppo-
site side of the film. A further increase in the wavenumber 
leads to an even greater localization of the latter wave at 
the film side facing away from the metal. This localization 
reduces the interaction of the DE wave with the metal and 
leads to an increase in its lifetime. At the same time, the 
lifetime of the DE wave localized at the film side facing the 
copper plate monotonically tends to zero in the range of  
the considered wavenumbers.

Notably, the long lifetime at small wavenumbers and high 
group velocity of the DE wave localized at the metal-contacting 
side of the ferrimagnetic film leads to its low propagation 
losses in the region of small wavenumbers (see the red curve 
in Figure  5k). Moreover, the steep growth of wave eigenfre-
quency ω as a function of k leads to a broad frequency band of 
spin-wave transmission as shown by the red curve in Figure 5l. 
These theoretical results agree well with the experimental data 
from Figure  3a for the waves localized at both sides of the 
YIG film. One important contribution to this good agreement 
is the fact that for the inverted excitation configuration, there 
should be no nonreciprocity of excitation of the DE spin wave. 
However, the measured frequency bands of transmission are 
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much narrower than the theoretical ones because their width is 
limited by the weak spatial localization of the microwave elec-
tric currents in the copper plate.

Inverted Configuration Cu-Pt-YIG-GGG-Air: As Figure  5 
shows, placing a thin layer of platinum between the copper 

plate and the YIG film has almost no effect on the behavior of 
the DE surface wave because the electrical currents in the plat-
inum layer are shunted by the highly conductive thick metal. 
This result is also in excellent agreement with the experimental 
data shown in Figure 3b.

Figure 5. Numerical calculation of dispersion characteristics, lifetimes, and transmission characteristics of the Damon–Eshbach surface spin wave 
for four layered structures: a–d) conventional configuration Cu-GGG-YIG-Air, e–h) conventional configuration Cu-GGG-YIG-Pt-Air, i–l) inverted con-
figuration Cu-YIG-GGG-Air, and m–p) inverted configuration Cu-Pt-YIG-GGG-Air. The transmission characteristics are calculated as the spin-wave 
attenuation at a propagation distance of 7.6 mm between antennas and as functions of wavenumber and frequency. The red curves correspond to the 
case of wave localization at the surface of the YIG film facing the copper ground plate. Blue curves correspond to the case of wave localization at the 
opposite surface of the YIG film.
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3. Conclusion

In conclusion, we have demonstrated that by using the spin-
wave excitation configuration, where a Pt-covered YIG-film 
waveguide faces the ground plate of a microstrip line struc-
ture, it is possible to reduce the excitation eddy currents in the 
Pt layer that accompany propagation of spin waves in a YIG 
film capped with the Pt layer. The theoretical analysis dem-
onstrates that despite the presence of ohmic losses caused 
by eddy currents in the ground plate placed adjacently to the 
film, the smallness of these losses at small wavenumbers, 
combined with a significant increase in the group velocity 
of long-wavelength spin waves, leads to low transmission 
losses within a reasonably wide frequency band. In particular, 
our experiments show the same low-loss transmission of a 
Damon–Eshbach wave in such a structure as for a Damon–
Eshbach wave excited by a microstrip antenna placed on the 
surface of a bare YIG film. Importantly, the inverted configu-
ration does not make technically impossible the application 
of direct or alternating electric currents to the Pt-layer in 
spin-transfer-torque experiments or the detection of a spin-
Hall-voltage induced in platinum by a propagating spin wave. 
Thus, the proposed structure has a good potential for use in 
magnonic and magnon-spintronic devices. We believe that 
the wavenumber and frequency bandwidth of such devices 
can be further expanded by stronger spatial localization of 
microwave currents using specially structured grounding 
plates or coplanar antennas with metallization between them.
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