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The complex interplay of magnetic interactions at the yttrium iron garnet (YIG)/ferromagnet interface is important
for spintronic and magnonic devices. In this study, we present a comprehensive investigation of the interlayer coupling
and switching mechanisms in YIG/Py (permalloy) heterostructures based on gadolinium gallium garnet (GGG) and SiO2
substrates. We observe antiferromagnetic interlayer coupling between Py and YIG on SiO2 substrates, whereas ferromag-
netic interlayer coupling is observed on GGG substrates. Using polarized neutron reflectometry with depth- and element-
resolved measurements, we obtain an in-depth understanding of the magnetic interactions between the YIG and Py layers.
We demonstrate that polycrystalline YIG gives rise to antiferromagnetic interlayer coupling. This work provides valuable
insights into designing and controlling magnetic coupling in hybrid structures for spintronic applications.

Keywords: interlayer coupling, polarized neutron reflectivity, yttrium iron garnets
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1. Introduction
The transport of spin information has been studied in var-

ious materials, including metals,[1,2] semiconductors,[3] and
graphene.[4] In these materials, spins are transported by con-
duction electron diffusion. Meanwhile, magnetic insulators
can transfer spin information through the diffusion of non-
equilibrium magnons, which are the quanta of spin-wave ex-
citations in magnetically ordered materials.[5] Y3Fe5O12 (yt-
trium iron garnet, YIG) is especially important in magnon dy-
namics and manipulation due to its exceptionally low damping
constant (α ≈ 10−5), notably large magnon decay length, and
extended magnon lifetimes.[6,7] The unique magnetic proper-
ties of YIG thin films give them broad application potential
in magnonic devices.[8–11] For instance, Yu et al.[12] investi-
gated the magnon transport behavior in multilayers comprising
YIG and other materials, paving the way for novel magnon-
based devices.[13] Han’s group[14,15] investigated the magnon-
mediated spin–orbit torque (SOT) in YIG-based heterostruc-
tures using spin-torque ferromagnetic resonance (ST-FMR)
measurements. Zhang et al.[16] developed spin-wave trans-
mission devices based on detect/receive microstrip antennas,
employing the spin pumping method.

Recently, interest in another YIG heterostructure with a
ferromagnetic (FM) layer has increased due to the magnetiza-
tion interactions mediated by the interlayer coupling between
two adjacent nanomagnetic layers. The interlayer magnon–
magnon coupling has been detected in such a hybrid structure.
Klingler et al.[17] reported antiferromagnetic (AFM) interlayer
coupling between YIG and Co while demonstrating efficient
perpendicular standing spin waves (PSSW) in the YIG layer.
Li et al.[18] observed coherent spin pumping in a strongly an-
tiferromagnetically coupled YIG/Py bilayer. Zhang et al.[13]

formulated a strong-coupling theory for PSSW in the YIG/Py
bilayer. Sheng et al.[12] detected nonlinear interlayer magnon
interactions in a hybrid magnetic nanostructure (YIG/CoFeB)
via nonlocal spin pumping. These findings suggest that cou-
pling between layered structures, which can be controlled by
manipulating interlayer interactions, has great potential for
YIG-based magnonic devices. Uncovering the effective ma-
nipulation mechanism of magnon transmission is vital.

In addition to magnon–magnon coupling, the interlayer
exchange interactions in these hybrid structures enable ad-
ditional magnonic applications, such as magnon spin valves.
The transmission efficiency of magnons propagating through

†Corresponding author. E-mail: tzhu@iphy.ac.cn
© 2025 Chinese Physical Society and IOP Publishing Ltd. All rights, including for text and data mining, AI training, and similar technologies, are reserved.

http://iopscience.iop.org/cpb http://cpb.iphy.ac.cn

107509-1

https://doi.org/10.1088/1674-1056/adf31e
https://cstr.cn/32038.14.CPB.adf31e
mailto:tzhu@iphy.ac.cn
http://iopscience.iop.org/cpb
http://cpb.iphy.ac.cn


Chin. Phys. B 34, 107509 (2025)

a magnon spin valve is tuned by the parallel or antiparallel ori-
entation of the magnetization of the two magnetic layers. YIG-
based multilayers have also been used to develop magnon spin
valves. Wang et al.[19] achieved pronounced bistable switch-
ing in a 1 µm wide magnonic conduit (YIG strip) under an
external RF drive. The system is characterized by two sta-
ble magnonic states, defined as low- and high-amplitude spin
waves. Fan et al.[20] observed antiferromagnetic interlayer
coupling between YIG/Py bilayer films on silicon and GGG
substrates, respectively. They fabricated a magnon spin valve
with an on–off ratio of approximately 130% using a YIG/Py
bilayer with antiferromagnetic interlayer coupling. Quarter-
man et al.[21] found that YIG and Py exhibit an antiferromag-
netic arrangement on a silicon substrate, while YIG and Py
exhibit a ferromagnetic arrangement on a GGG substrate.

For practical device applications, spin-valve structures
grown on silicon substrates are preferred. However, much re-
mains unknown about the contradictory magnetic configura-
tions reported above, particularly regarding the origin of this
antiparallel exchange interaction and its applicability to other
FM layers or substrates. In this study, we used polarized neu-
tron reflectometry (PNR) to examine the magnetic states of
the YIG/Py system. Our results revealed differences in the ar-
rangement of magnetic moments on various substrates. We
found that YIG/Py on SiO2 substrates exhibits antiferromag-
netic interlayer coupling, while YIG/Py on GGG substrates
exhibits ferromagnetic interlayer coupling. Through the com-
bination of x-ray diffraction and scanning transmission elec-
tron microscopy, we concluded that the polycrystalline YIG
on the SiO2 substrate is the main cause of the antiferromag-
netic interlayer coupling.

2. Methods
Sample preparation The YIG films were epitaxially

grown on (111)-oriented Gd3Ga5O12 (GGG) single-crystal
substrates and silicon substrates, respectively. The base pres-
sure of the sputtering system was better than 4×10−6 Pa, and
the working gas was high-purity Ar (99.999%) at 1.0 Pa. After
deposition, all films were annealed at 800 ◦C for 2 h in a quartz
tube with a pure oxygen pressure of 500 Pa under an oxygen
flow rate of 45 sccm. Then the samples were rapidly cooled to
room temperature by quickly moving the furnace away from
the sample zone of the quartz tube to suppress strain relax-
ation. After annealing, a Ni80Fe20 (Py) layer was grown on
the SiO2/YIG and GGG/YIG samples inside the magnetron
sputtering chamber, using DC sputtering with the Ar pressure
of 0.5 Pa at room temperature. A final 5 nm-thick SiO2 layer
was deposited to protect the metal films against oxidation.

Sample characterizations The θ–2θ scans were per-
formed on a high-resolution x-ray diffractometer (XRD,
Bruker D8-Discover diffractometer) with Cu Kα radiation.

High-resolution transmission electron microscopy (HRTEM)
images were obtained using an FEI Tecnai G2 F20 field emis-
sion transmission electron microscope (FETEM). The cross-
sectional specimens of the SiO2/YIG/Py and GGG/YIG/Py
samples were prepared by focused ion beam lift-out using
an FEI Scios 2. Before lift-out, protective layers of sput-
tered tungsten were applied to the surface of the thin film.
Rough milling steps were performed with 30 keV Ga+ ions,
and the final thinning of the samples was performed at 5 keV
to reduce surface damage. Both high-angle annular-dark-field
(HAADF) and annular bright field (ABF) imaging were per-
formed in the scanning mode. Elemental-specific EELS map-
pings were performed at the Y L-, Fe L-, O L-, Si L-, and
Ni L-edges in the regions of interest. All structural charac-
terizations were performed at room temperature. Magnetic
properties were studied using a vibrating sample magnetome-
ter (VSM, Model 4 HF, MicroSense LLC).

PNR measurement Polarized neutron reflectometry
(PNR) was carried out at the multipurpose reflectometer (MR)
beamline of the Chinese Spallation Neutron Source (CSNS).
The substrate size was 10× 10 mm2. The room temperature
neutron reflectivity curves were recorded at room temperature
as a function of momentum transfer Qz = 4π sinθ/λ , where
λ is the neutron wavelength and θ is the incident angle be-
tween the neutron beam and the film plane. To access a broad
momentum transfer range, reflected neutrons were collected
at different incident angles. Both R++ and R−− were recorded
when neutrons with spins parallel or antiparallel to the applied
field (corresponding to spin-up and spin-down neutrons), re-
spectively. PNR data were fitted to a model (including the
layer thickness and chemical roughness) that was obtained by
XRR fitting using the software GenX.

3. Results and discussion
First, we deposited 40-nm YIG and 20-nm Py layers on

GGG and Si/SiO2 substrates, with a 5-nm protective SiO2

layer on top. Figures 1(a) and 1(b) show the XRD 2θ/ω pat-
terns of the YIG films on SiO2 and GGG substrates, respec-
tively. Both XRD patterns exhibit a distinct Py peak along the
(111) direction. From Fig. 1(a), it can be clearly observed that
the YIG film exhibits a polycrystalline nature with large (400),
(420), and (422) reflections. Meanwhile, the XRD pattern in
Fig. 1(c) shows a very strong (444) GGG peak and a relatively
weak additional peak on the right shoulder, corresponding to
the (444) YIG, along with pronounced Laue oscillations. The
corresponding rocking curve of the (444) YIG peak has a very
small full width at half maximum of approximately 0.02◦, as
shown in the inset of Fig. 1(c). These results indicate the high
single-crystalline quality of the YIG films and their excellent
orientation along the (111) crystallographic direction. Based
on these XRD results, we can conclude that the YIG grown on

107509-2



Chin. Phys. B 34, 107509 (2025)

20 30 40 50 60 70 80

P
y
 (

1
1
1
)

Y
IG

 (
4
2
2
)

Y
IG

 (
4
2
0
)

Y
IG

 (
4
0
0
)

S
iO

2
 (

0
0
4
)

(a)

20 30 40 50 60 70 80

G
G

G
 (

2
2
2
)

P
y
 (

1
1
1
) G

G
G

 (
4
4
4
)

(b)

48 49 50 51 52 53 54

24.80 24.82

YIG (40 nm)

G
G

G
 (

4
4
4
)

2θ (Ο)

2θ (Ο) 2θ (Ο) 2θ (Ο)

(c)106

105

104

103

102

101

In
te

n
si

ty
 (

a
rb

. 
u
n
it
s)

105

104

103

102

In
te

n
si

ty
 (

a
rb

. 
u
n
it
s) 106

104

102

In
te

n
si

ty
 (

a
rb

. 
u
n
it
s)

0 0.04 0.08 0.12

R++

R--

R++ fit

R-- fit

(a)
100

10-2

10-4

10-6

R
ef

le
ct

iv
it
y

q ↼A-1↽

Fig. 1. X-ray diffraction 2θ/ω scans of 40 nm YIG films grown on (a) SiO2 substrate and (b) GGG substrate. (c) XRD pattern in the range of
[48◦, 54◦]. The vertical short line indicates the position of the YIG (444) peak. Inset: rocking curve of the YIG (444) reflection.

a GGG substrate demonstrates high-quality epitaxial growth,
whereas the YIG grown on a SiO2 substrate exhibits a poly-
crystalline nature.

Figure 2 shows the corresponding HAADF scanning
transmission electron microscopy (STEM) cross-sectional im-
ages of the GGG/YIG/Py and SiO2/YIG/Py samples. Energy-
dispersive x-ray spectroscopy profiles are used to probe ele-
ment diffusion (see Fig. S1 in the supplementary materials).
No obvious interdiffusion between the layers is observed. The
images also illustrate the high uniformity of the bilayer sam-
ples, which are free of observable defects, and show that the
thickness of each layer is consistent with the designed thick-
ness. As shown in Fig. 2(a), a sharp interface between the
YIG and GGG is identified, and it is clearly evident that the
YIG is epitaxially grown on the GGG substrate. However, the
SiO2/YIG interface, as shown in Fig. 2(b), is rather obscure,
indicative of an interdiffusion region across the SiO2/YIG in-
terface. The YIG surface termination on the GGG substrate
comprises a plane of visible Fe and Y atoms and invisible O
atoms. This results in an interface layer that connects sharply
to the Py layer. In contrast, the YIG/Py interface on the SiO2

substrate exhibits a blurred interface. The indistinct interface
may arise from excessive roughness or elemental diffusion.
STEM further confirms well-oriented lattices with a sharp in-
terface between the epitaxial YIG and the Py layer, and an
obscure interface between the polycrystalline YIG and the Py
layer.

Fig. 2. Cross-sectional HRTEM images of the substrate/YIG and YIG/Py
interfaces on (a) GGG and (b) SiO2 substrates.

To characterize the arrangement of magnetic moments
in the hybrid structure, we collected magnetization data at

room temperature with magnetic fields applied within the
sample plane. Figure 3(a) illustrates the schematic of the
YIG/Py/SiO2 grown on GGG and SiO2 substrates. Fig-
ures 3(b)–3(c) and 3(e)–3(f) show the M–H curves of the
GGG-based and SiO2-based samples, respectively. The inset
in Fig. 3(b) shows the M–H loops of the GGG/YIG(40)/Py(3)
and the GGG/YIG(40) control sample in the high-field re-
gion (the capping SiO2 is omitted). Reducing the range of
the external field reveals that the Ms of GGG/YIG(40)/Py(3) is
slightly larger than that of GGG/YIG(40), though its coercivity
is slightly smaller. No AFM interlayer coupling between the
YIG and Py layers was observed. To further validate this con-
clusion, GGG/YIG(40)/Py(20) was also measured, as shown
in Fig. 3(c). From the high-field region in the inset, no clear
evidence of interfacial coupling can be obtained. In the low-
field region, the magnetization of YIG(40)/Py(20) saturates at
10 Oe. As the field decreases, a gradual reduction in mag-
netization begins at 5 Oe. When the magnetic field reaches
0 Oe, the net magnetic moment of YIG(40)/Py(20) matches
that of YIG(40), indicating that the decrease in magnetization
occurs only in the Py layer, without antiparallel alignment to
the external field. As the magnetic field continues to decrease,
the magnetization of YIG(40)/Py(20) also decreases, indicat-
ing that the YIG magnetization begins to decrease, reaching
zero at approximately −0.65 Oe. With the application of a
stronger negative field, the magnetization of YIG(40)/Py(20)
reverses direction, suggesting that the YIG magnetization
aligns with the negative field. When the magnetic field reaches
−1.5 Oe, the magnetization of YIG(40)/Py(20) matches that
of YIG(40), indicating that the YIG magnetization has com-
pletely reversed to align with the negative field, while the Py
magnetization has not yet. As the magnetic field increases fur-
ther, the Py magnetization begins to reverse. By −5 Oe, the
Py magnetization has completely reversed. At this point, the
magnetization of YIG(40)/Py(20) is equal to the sum of the
magnetizations of YIG(40) and Py(20). Figure S2(a) shows
the M–H curves of the control GGG/YIG(100)/Py(20) and
GGG/YIG(100) samples, respectively. Similarly, no evidence
of AFM interlayer coupling between the YIG and Py layers is
observed.
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Next, we examine the M–H curves of the SiO2-based
samples. Figure 3(d) shows the M–H curves of the 40-nm and
100-nm YIG layers and the 20-nm Py layer on SiO2 substrates.
These curves typically exhibit easy-axis hysteresis loops with
a low coercive field and a square switching shape. As shown
by previously reported magnetization results,[20] the Ms of
YIG on a GGG substrate is slightly larger than that on a SiO2

substrate. The larger Hc of polycrystalline YIG films may be
due to their small grain size. Figure 3(e) shows the results
for the SiO2/YIG(40)/Py(3) sample and the control sample
SiO2/YIG(40)/MgO(3)/Py(3). Similarly, no AFM interlayer
coupling between YIG and Py was observed due to the thin-
ness of the Py film. Figure 3(f) demonstrates the M–H curve of
the SiO2/YIG(40)/Py(20) sample, which exhibits segmented
switching features. As the external field gradually decreases
from positive saturation, the Ms of SiO2/YIG(40)/Py(20) also
decreases. When the magnetic field reaches 0 Oe, the net mag-
netic moment of SiO2/YIG(40)/Py(20) equals the difference in
magnetization between the Py(20) and YIG(40) layers. This
suggests that the YIG magnetization is oriented negatively and
that AFM interlayer coupling may exist between these two lay-
ers. After the magnetization switches polarity sharply near
H = 0 Oe, the Py magnetization reverses completely. The Ms

of SiO2/YIG(40)/Py(20) remains equal to the difference in Ms

between the Py(20) and YIG(40) layers, meaning that the YIG
magnetization also reverses and points in a positive orientation
to maintain its antiparallel alignment. Subsequently, the YIG
magnetization gradually aligns with the external field in the
negative direction, reaching saturation at around H = 1.2 kOe.

To investigate the underlying mechanisms of the ob-
served AFM interlayer coupling, we fabricated a control sam-

ple consisting of SiO2/YIG(40)/MgO(3)/Py(20). In this sam-
ple, the MgO layer acts as a spacer, preventing direct ex-
change coupling between the YIG and Py layers. Unlike
the SiO2/YIG(40)/Py(20) sample, this control sample’s M–H
curve exhibits complete switching near H = 0 Oe. This in-
dicates that the observed coupling is due to an exchange in-
teraction rather than a dipolar field. To further elucidate the
mechanism, we changed the YIG layer thickness to 100 nm.
The results are shown in Fig. S2(b). The data exhibit a simi-
lar trend to those in Fig. 3(f), except for the different satura-
tion field and Ms value at zero field. By comparing the mag-
netization of the single layer in Fig. 3(d), we found that the
Ms of SiO2/YIG(100)/Py(20) at zero field is equal to that of
SiO2/Py(20). This suggests that the YIG magnetization is not
oriented negatively but instead decreases in magnitude. This
may be attributed to the increased YIG thickness, which dom-
inates the moment and results in weak antiparallel coupling
between YIG and Py. This interpretation is confirmed by the
saturation field. The saturation field of SiO2/YIG(100)/Py(20)
is much smaller than that of SiO2/YIG(40)/Py(20). The for-
mer saturates around 600 Oe, while the latter saturates around
1.2 kOe, approximately half that value. For comparison,
Fig. S2(b) also shows the M–H curve of the control sam-
ple, SiO2/YIG(100)/MgO(3)/Py(20). As anticipated, the MgO
spacer layer prevents coupling between the two layers, exhibit-
ing full switching near H = 0 Oe with more distinct square-
shaped corners, originating from the thicker YIG films.

To directly probe the magnetization of these samples, we
use PNR to measure the depth profile of their chemical com-
position and magnetization.[8] Figure 4(a) shows a typical set
of PNR data obtained from the GGG/YIG(40)/Py(20)/SiO2(5)
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Fig. 4. PNR measurements of GGG/YIG(40)/Py(20)/SiO2(5) and SiO2/SiO2(10)/YIG(40)/Py(20)/SiO2(5). (a) and (d) PNR curves measured at
H = 2 mT. Symbols represent the experimental data, while solid lines show the fitted curves. (b) and (e) Spin-asymmetry (SA) curves, including
both experimental and fitted data. (c) and (f) Fitted nuclear and magnetic SLD (SLDn and SLDm) profiles.

sample under an external magnetic field of 2 mT, which was
reached by first saturating at 1 T and then lowering the field.
As described in Section 2, the solid lines represent theoretical
reflectivity curves generated from the scattering length density
(SLD) depth profiles shown in Fig. 4(c). The spin-asymmetry
(SA), defined as SA=(R++−R−)/(R+++R−), is highly sen-
sitive to the film magnetization, as shown in Fig. 4(b). The
nuclear and magnetic SLD (SLDn and SLDm) are directly pro-
portional to the in-plane magnetization and chemical composi-
tion as a function of depth from the sample surface. The PNR
data under 1 T are provided in the supplementary material.
The SLD profiles reveal sharp interfaces at the GGG/YIG and
YIG/Py boundaries. The nuclear and magnetic SLDs are in
close agreement with the expected values.[22–24] Under both
high and low fields, we observe only minor changes in the
magnetic depth profile, and a clear absence of antiparallel cou-
pling. We then performed PNR at 2 mT, 0.4 T, and 1 T on
a SiO2/SiO2(10)/YIG(40)/Py(20)/SiO2(5) sample. The PNR
and SA data under 2 mT are shown in Figs. 4(d) and 4(e), and
the data for 0.4 T and 1 T are presented in the supplementary
material. The associated best-fit depth profiles are shown in
Fig. 4(f). Both SLDn and SLDm for YIG are consistent with
bulk values.[21] Specifically, under high fields (0.4 T and 1 T),
the YIG and Py layers align parallel to the applied field. Un-
der the low field (2 mT), the Py magnetization remains nearly
unchanged, while the magnetization of the YIG is almost com-
pletely antiparallel to the external magnetic field (i.e., aligned
with the Py magnetization direction). The PNR results, in-
cluding the magnetic field at which YIG magnetization fully
reverses, as well as the magnitude of the magnetic moment at
this field, agree well with the M–H curve shown in Fig. 3(f).

Table 1. Summary of exchange-coupling configuration in YIG/Py bi-
layers.

Sample Orientation Coupling Note

GGG/YIG/Co[17] (111) AFM Piranha etch
GGG/YIG/Py[18] (111) AFM ion milling

GGG/Pt/YIG/Py[25] (110) AFM Pt as seed layer
GGG/YIG/Py[21] (111) FM –

GGG/YIG/Py (111) FM –
SiO2/(Pt)/YIG/Py[20] polycrystalline AFM Pt as seed layer

SiO2/YIG/Py polycrystalline AFM –

As summarized in Table 1, previous results and our study
indicate that AFM interlayer coupling is usually observed be-
tween YIG and Py on a SiO2 substrate. For samples on GGG
substrates, however, both FM and AFM interlayer coupling are
possible. There are several possible reasons. First, the poly-
crystalline nature of YIG has a significant impact. YIG grown
on a GGG substrate is a high-quality single crystal, whereas
it is polycrystalline on a SiO2 substrate. The (420) and (400)
orientations of YIG are the most likely origins of antiparal-
lel magnetic coupling in SiO2-based samples, as well as grain
boundaries and variations in YIG surface orientations.[21] This
agrees with our XRD results, in which multiple peaks from
different crystal orientations were observed.

Second, the surface morphology and termination may
lead to AFM interlayer coupling. In Refs. [17,18], YIG was
chemically and physically etched before Py deposition: by Pi-
ranha solution and ion milling, respectively. Thus, the sur-
face roughness and elemental concentration may have been
modified during the etching process. Specifically, the (110)-
oriented GGG/YIG/Py in Ref. [25] supports AFM interlayer
coupling between YIG and Py without any etching treatment.
We speculate that this may be due to different surface termi-
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nations induced by different orientations. The relative sur-
face concentrations of Y, Fe, and O are different for (110)-
and (111)-substrates. AFM interlayer coupling is an energet-
ically favorable magnetic state for tetrahedral Fe-terminated
YIG/Py, while the octahedral Fe-terminated YIG/Py interface
can exhibit either AFM or FM interlayer coupling without a
particular preference.[26] Thus, ion milling of the YIG sur-
face by Ar+ leads to the dominant role of tetrahedral Fe in
the surface termination, while simultaneously removing the
reconstructed YIG layer caused by Fe deficiency.[26] We be-
lieve that the combined effect of these two factors may result
in AFM interlayer coupling in Refs. [17,18].

In our study, we used the same preparation procedures as
Ref. [21] without any surface treatment. This preserved the
initial elemental concentrations of both tetrahedral and octa-
hedral Fe atoms, as well as the possible Fe deficiency, which
suppresses the AFM interlayer coupling between YIG and Py.
These observations reinforce the idea that interlayer coupling
is determined by a complex interplay of several factors. Fi-
nally, for SiO2-based samples, the polycrystalline property
is responsible for AFM interlayer coupling, while interface
details also contribute. Although randomly oriented crystal
grains may cause a mixture of tetrahedral and octahedral Fe at
the YIG surface termination, the presence of disorder or grain
boundaries at the YIG interface may give rise to AFM inter-
layer coupling.[21] The details of surface morphology and ter-
mination can lead to antiparallel exchange coupling; however,
this requires further systematic study.

4. Conclusion

In summary, we carried out a detailed characterization
and analysis of interlayer coupling in GGG- and SiO2-based
YIG/FM heterostructures. We found that Py and YIG on a
SiO2 substrate demonstrate AFM interlayer coupling, whereas
the coupling on a GGG substrate is ferromagnetic, as evi-
denced by both magnetic hysteresis loops and PNR measure-
ments. XRD results revealed that YIG on SiO2 substrates
exhibits a polycrystalline structure with multiple orientations,
such as (400), (420), and (422), which can account for the
AFM interlayer coupling. The coexistence of grain bound-
aries and varied surface orientations may further induce mag-
netic frustration and reconstruction, contributing to the ob-
served AFM coupling. For GGG-based samples, YIG surface
termination appears to play a dominant role. Given the surface
sensitivity of interfacial exchange coupling, effects related to
surface termination or microstructure-induced frustration re-
main plausible explanations, and further investigation is war-
ranted.
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