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Artificial magnetic domains by interlayer coupling in an in-plane/perpendicular-to-plane
magnetic bilayer system
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Artificial magnetic domains are induced into a soft-magnetic in-plane Co60Fe20B19Si1 (CoFeBSi) alloy by
interlayer coupling to a perpendicular-to-plane FePt underlayer. We present images documenting the thickness
dependence of the size of magnetic domains inside the CoFeBSi ferromagnetic layer. The magnetic domain walls
in FePt induce a continuous progression of domain walls into the CoFeBSi at the vicinity of the interface to FePt.
With femtosecond laser pulses, the recurrent domain pattern in CoFeBSi has been investigated after reversing
the magnetization and we observe a reorganization into the thickness-dependent multidomain state inside the
CoFeBSi with strong domain-wall pinning at the interface.
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I. INTRODUCTION

Spintronic devices based on magnetic domain walls for
information technology and magnetic sensors rely on current
and/or field-driven motion, displacement, or oscillation of
domain walls [1]. In materials with high magnetocrystalline
anisotropy such as FePt, narrow Bloch-type domain walls
with in-plane closure regions capping the Bloch core have
been shown to be preferable for the adiabatic and nonadiabatic
terms to the spin-transfer torque effect in domain-wall motion
experiments [2]. From a point of view of lowering the electri-
cal current densities necessary for rapid domain-wall motion,
narrow Nèel-type domain walls in magnetic materials with
low magnetocrystalline anisotropy are desirable. The concept
of the coupled bilayer magnet [3,4] combines hard and soft
magnetic materials to generate novel spin structures and en-
hance their magnetic properties. In an attempt to artificially
create such narrow domain walls via the stray field of narrow
Bloch-type walls originating from FePt into a low-anisotropy
Co60Fe20B19Si1 of amorphous morphology, we have sepa-
rated both layers by an insulating AlxOy interlayer of 2 nm
thickness. CoFeB is a versatile and tunable soft magnetic
material in spintronic applications [5–10]. A small amount of
1 atomic percent of the element silicon has been added to re-
place boron and hence enhance the amorphous morphology of
the Co60Fe20B19Si1 compared to Co60Fe20B20 by introducing
Si as a larger substituent for B. Our findings contribute to un-
derstanding the laser-induced magnetic reversal mechanisms
of coupled bilayer magnets, which could be interesting for
the design of low energy-consumption spintronic or magnonic
devices.
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II. MAGNETOMETRY AND FERROMAGNETIC
RESONANCE EXPERIMENTS

The specimen of a magnetically coupled bilayer
(MgO(001)/Fe50Pt50 [20 nm]/AlxOy [2 nm]/Co60Fe20B19Si1

[10 nm]) was grown in two steps. First we deposited the
FePt thin film by magnetron-sputter deposition onto a
epiready MgO(001) substrate in ultrahigh vacuum. The
FePt was grown at 993 K for perpendicular-to-plane ordering
[5,11,12]. Subsequently, the specimen was moved to an Argon
ion-sputtering system and the AlxOy and Co60Fe20B19Si1 were
deposited at room temperature onto the FePt in a magnetic
field aligned in-plane parallel to the edge of the MgO
substrate to induce an anisotropy. An AlxOy [1.2 nm] capping
layer was deposited to prevent oxidation of the CoFeBSi film
and enable imaging by x-ray magnetic circular dichroism
photoelectron microscopy (XMCD-PEEM). The bilayer
system was characterized magnetically using a MicroSense
vibrating-sample magnetometer (VSM) at room temperature
in both out-of-plane (marked in blue) and in-plane geometry
(red) as illustrated in Fig. 1(a). In out-of-plane geometry the
sample specimen is dominated by the FePt underlayer with
a coercivity field of 2 kOe, while in in-plane geometry, we
obtain a coercitivity field of 8 Oe based on the CoFeBSi
top layer. We observe an angle dependence of the magnetic
remanence of the CoFeBSi hysteresis in in-plane geometry
with a twofold anisotropy, Figure 1(b) originating from a
magnetic anisotropy induced during the deposition process
and elongated magnetic domains are observed accordingly in
the CoFeBSi layer, as illustrated further below.

The coupled bilayer system has been studied by ferro-
magnetic resonance measurements (FMR) at room temper-
ature using a QuantumDesign NanOsc setup to additionally
investigate the spin-wave damping characteristics of the
CoFeBSi/AlxOy/FePt coupled bilayer magnet system. FMR
provide insight into the damping mechanisms in CoFeB-type
thin films [13,14]. The FMR measurements were performed
in both geometries, in-plane and out-of-plane, varying the
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FIG. 1. Hysteretic loops (a) of the CoFeBSi/AlxOy/FePt cou-
pled bilayer magnet recorded by vibrating-sample magnetometry at
room temperature in out-of-plane (blue) and in-plane geometry (red).
In out-of-plane geometry a coercive field of approximately 2 kOe is
observed, typical for perpendicularly magnetized ordered FePt, while
the in-plane oriented CoFeBSi layer shows a coercive field of 8 Oe.
An in-plane anisotropy of the remanent magnetization Mr (at H = 0
Oe) (b) is observed for CoFeBSi showing a maximal Mr at angles
0 and 180◦, while a minimum Mr is recorded for the angles 75 and
255◦.

magnetic field after first magnetically saturating the sys-
tem and applying the magnetic field beginning from the
state of remanence. The measured derivative of the trans-
mitted power dP

dH through the coupled bilayer magnet is
exemplified for some frequencies in Figs. 2(a) and 2(b)
for the in-plane and in Figs. 2(e) and 2(f) for the out-
of-plane measurement geometry. We display the in-plane
dP
dH ranging from 6 GHz to 40 GHz with decreasing mag-
nitude starting from approximately 0.25 kOe of the first
resonance to approximately 8 kOe of the eighth resonance.
In out-of-plane geometry however, the spin-wave power
damping is comparatively weaker in terms of α as compared

to the in-plane geometry, with the magnetic field ranging from
approximately 19.5 kOe to approximately 26 kOe as obtained
from fits to the FMR data, shown in Figs. 2(c) and 2(d) for
in-plane and in Figs. 2(g) and 2(h) for out-of-plane geometry.
The following formula illustrates the dependence of the FMR
on the resonance field Hres and the linewidth �H , for the
actual fitting procedure of the double peaks, a sum of two of
these terms has been used to fit the experimental FMR data
shown in Figs. 2(a), 2(b), 2(e), and 2(f):

dP

dH
= k1

4�H (H − Hres)

[4(H − Hres)2 + �H2]2

− k2
�H2 − 4(H − Hres )2

[4(H − Hres)2 + �H2]2 + c + δh, (1)

wherein k1 and k2 are constants, while c takes into account
a vertical offset and δh represents a linear background (H ×
slope) [15].

In the FMR measurements shown in Figs. 2(a) and 2(b), we
observe double FMR resonances, i.e., two FMR modes are ex-
hibited experimentally. The damping mode of the FMR signal
dP
dH is more pronounced in the in-plane than in the out-of-plane
geometry, as shown for linewidth �H versus frequency in
Figs. 2(c) and 2(g). In the out-of-plane geometry, damping
modes 1 and 2 have nearly identical field dependence, whereas
damping mode 2 is clearly separated from mode 1 in in-plane
geometry. We obtain a similar picture with frequency versus
resonant magnetic field split, see Figs. 2(d) and 2(h). Per-
forming a Kittel fit for frequency versus resonance field Hres

according to

f = γμ0

2π

√
H (H + Ms), (2)

we find the saturation magnetization Ms and the gyromagnetic
ratio γ /2π [15].

We determine the FMR linewidth broadening �H0 and
intrinsic damping α from linewidth �H field versus frequency
[15] using the following formula

�H = 4πα

γ
f + �H0, (3)

as summarized in Table I.
It is noteworthy, that the intrinsic damping α of the in-plane

mode 1 is approximately twice the value of the out-of-plane
mode 1 value. Single-layer CoFeB thin films are reported to
show one FMR resonance only. Since the in-plane FMR mea-
surements start at an applied magnetic field of 2.5 kOe in full
saturation of the CoFeBSi [see insets of Fig. 1(a)], we attribute
the two-mode FMR effect in the in-plane geometry of the
coupled bilayer magnet being caused by CoFeBSi (mode 1) on
the one hand and FePt (mode 2) on the other hand. In addition
to a high intrinsic damping, we also observe a narrowing of
the FMR linewidth for the in-plane mode 1, leading according
to Eq. (3) to a negative value for �H0, see Table I.

The coupling of the CoFeBSi to the FePt and vice versa
causes two in-plane FMR contributions, one from the in-plane
rotated FePt spins and one from the in-plane magnetized
CoFeBSi. This is supported by the fact that the out-of-plane
geometry hysteretic loop of the coupled bilayer system illus-
trated in Fig. 1(a) has no resemblance to a square hysteretic

174439-2



ARTIFICIAL MAGNETIC DOMAINS BY INTERLAYER … PHYSICAL REVIEW B 111, 174439 (2025)

FIG. 2. FMR measurements of the CoFeBSi/AlxOy/FePt system performed at 300 K in in-plane geometry at frequencies ranging from
6–40 GHz shown together with fits to the data (a), (b) to determine the resonance field Hres and the linewidth �H. The experimentally
observed resonant damping yields the corresponding in-plane damping parameters inhomogenic linewidth broadening �H0, intrinsic damping
α, saturation magnetization μ0Ms, and gyromagnetic ratio γ /2π (c), (d). The resonant magnon damping was also recorded in the out-of-plane
geometry for frequencies ranging from 10–24 GHz (e), (f) with associated out-of-plane damping parameters (g), (h).

behavior as expected for a single, out-of-plane magnetized
FePt layer, but rather presents itself as a slanted loop. This
is caused by the superposition of the in-plane CoFeBSi and
the out-of-plane FePt. Therefore, the FMR data exhibits res-
onance modes, that are hardly separable, see Figs. 2(e)–2(h).
Since the out-of-plane measurements are performed at con-
siderably larger magnetic fields above 19.5 kOe, we only
observe FMR resonances in the magnetic fully saturated
CoFeBSi/AlxOy/FePt. It is noteworthy that the FMR out-of-
plane modes are closer in terms of damping properties than in
the in-plane geometry, see also Table I.

III. MAGNETIC IMAGING BY XMCD-PEEM

To analyze domain formation at the CoFeBSi/FePt in-
terface, we use XMCD-PEEM, a chemically selective and
particularly interface-sensitive magnetic imaging technique.
Images were taken at the SPEEM instrument of the UE49-
PGM microfocus beam line [16,17] of the BESSYII/HZB,
which offers tunable x rays with full polarization control,
in combination with the possibility to measure in an ap-
plied magnetic field [18] or to apply ultrashort laser pulses
to quench the magnetic order [19,20]. XMCD arises from a

difference in x-ray absorption between right and left circularly
polarized light in Fe and Co at the L2,3 resonances as a result
of the different occupation of the spin-split valence bands
[21], providing a strong and chemically selective contrast for
imaging magnetic domains. The magnetic sensitivity of the
XMCD signal lies along the direction of the incident light,
and the XMCD contrast in an image represents a projection
of the magnetization onto �k, the wave vector of the incident
x-ray beam. In our setup, the angle of incidence of the x-rays
was 74◦, which makes the instrument more sensitive to in-
plane oriented domains. The XMCD contrast IXMCD shown in
the images represents the asymmetry value of photoelectron
intensities I between two images taken with opposite circular
polarizations σ+ and σ−, i.e.,

IXMCD = Iσ+ − Iσ−
Iσ+ + Iσ−

. (4)

The images were recorded using secondary electrons with
an escape depth (or information depth) of around 3–5 nm.
For this purpose, the top layer had to be thinned by Ar ion
milling to make the interface accessible for PEEM. The Argon
ion milling has been carried out until revealing the interface
of the CoFeBSi to the FePt underlayer. Hence, a pinhole

TABLE I. Damping parameters inhomogenic linewidth broadening �H0, intrinsic damping α, saturation magnetization μ0Ms, and
gyromagnetic ratio γ /2π obtained from in-plane and out-of-plane ferromagnetic resonance measurements of the CoFeBSi/AlxOy/FePt
coupled bilayer system measured at 300 K and in full magnetic saturation.

�H0 (Oe) α μ0Ms (T) γ /2π (GHz/T)

In-plane mode 1 −15.0 ± 0.5 0.011 ± 0.001 1.68 ± 0.05 29.26 ± 0.30
In-plane mode 2 1.5 ± 0.1 0.006 ± 0.001 1.42 ± 0.01 29.26 ± 0.29
Out-of-plane mode 1 40.2 ± 1.0 0.005 ± 0.001 1.61 ± 0.01 26.99 ± 0.01
Out-of-plane mode 2 29.4 ± 1.0 0.006 ± 0.001 1.63 ± 0.01 26.96 ± 0.01
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FIG. 3. Top view of a puzzle fit (a) of seven XMCD-PEEM 3-µm field of views along a wedge of CoFeBSi starting at the FePt interface
(right) to a thickness of 10 nm (left) showing the evolution of the artificial magnetic domains induced by the FePt underlayer. The color coding
of the magnetization along the direction of beam incidence is indicated by the arrow top left. The interface of CoFeBSi and FePt is separated by
2 nm of aluminum oxide layer. The induced magnetic domains are illustrated as top views at various XMCD-PEEM magnifications recorded
at the Fe-L3 edge of 707 eV (b), (c). The notably weaker contrast in the lower right corner of the images originates from the out-of-plane
magnetized FePt in comparison to the much stronger contrast of the in-plane magnetized CoFeBSi. (d) Average domain size in the CoFeBSi
as a function of the thickness.

structure has been prepared in situ by Argon ion milling
through an aperture located above the sample and as a con-
sequence, microscopically a thin-film wedge at the edge of
the pinhole structure has been created in the CoFeBSi.

In Fig. 3(a) the magnetic domain pattern of a wedge
starting at the interface through to the overall thickness of
10 nm of the CoFeBSi layer were obtained by XMCD-PEEM
at room temperature in zero field after demagnetization. In
total, seven images were fit together to depict the thickness-
dependent magnetic domain structure along the CoFeBSi
wedge. CoFeBSi shows small magnetic domains induced
by the FePt underneath via stray-field coupling of the FePt
magnetic domains and field closure in the CoFeBSi in-plane-
oriented magnetic domains. We attribute this to a reorientation
of the local magnetic spins of domains and the associated
walls. The analysis of the topology of noncollinear spins
in transition from FePt to CoFeBSi lies beyond the frame
of this work. The domain walls continuously propagate into
the CoFeBSi and the domain size is similar to FePt, i.e., of
the labyrinth type as visible in Fig. 3(c). The Néel capping
of the Bloch-type magnetic domain wall in FePt transgresses
into a Néel-type magnetic domain wall within the CoFeBSi,
continuously maintaining the wall width at the interface
and spreads out into the regions of increased thickness of

the CoFeBSi thereafter. The CoFeBSi top layer exhibits an
anisotropic domain structure in the thickness regime from
8 nm to 10 nm [see also Fig. 3(a) left side]. We have analyzed
the evolution of the domain size in the CoFeBSi as a function
of thickness as shown in Fig. 3(d). From a CoFeBSi thickness
of approximately 3 nm for which we determine an average
domain size of ≈0.1 µm2, the average magnetic domain size
increases considerably by an order of magnitude to ≈1.0 µm2

from a CoFeBSi thickness of 6 nm and stagnates at this aver-
age domain size to CoFeBSi thickness of 9 nm, the maximum
average domain area being reached at 10 nm CoFeBSi with
≈1.25 µm2.

Even though we observe a magnetic domain evolution in
the CoFeBSi that is caused by a strong coupling to the FePt
through the AlxOy interlayer to a CoFeBSi thickness of 3 nm
followed by a weakly coupling CoFeBSi from a thickness
of approximately 4–5 nm onwards [see Fig. 3(d)], the mag-
netic domains are erased in the magnetic field applied for
the in-plane FMR measurements as described above. Hence,
the discontinuity in the average domain-size pattern visible
in the XMCD-PEEM images of Fig. 3(a) and even more
obvious in Fig. 3(d) cannot account for two FMR modes in the
in-plane measurement geometry. The anisotropy in direction-
ally elongated magnetic domains observable from a CoFeBSi
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FIG. 4. Top views of consecutive laser-induced reversal of the magnetic domains in CoFeBSi from the demagnetized state (a) assisted by
an external in-plane-oriented magnetic field of +150 Oe (b) and −150 Oe (c). The laser pulse reverses the magnetization of the CoFeBSi and
the free FePt (low-intensity area of the image). The images show the wedge-shaped transition to a thickness of 2 nm of CoFeBSi (high-intensity
area of the image). (d) Final field-free recurrence of the CoFeBSi into a multidomain state. (e) Lateral displacement of the induced domain
walls in CoFeBSi before and after applying a femtosecond laser pulse in zero applied field. The magnetic domains of uniform magnetization
(green) are separated by narrow Nèel-type walls. The initial state of the induced domain walls are shown in red, while the final state of domain
walls after applying a laser pulse is displayed in magenta. The bright blue color code corresponds to matching domain-wall positions. A
cross-sectional schematic of the wedge structure including the measurement geometry (not to scale) is depicted in the inset of the right upper
corner.

thickness of 7 nm onwards to the total film thickness of 10 nm
[see Fig. 3(d)] is possibly a signature of the twofold anisotropy
in remanence of CoFeBSi seen in Fig. 1(b). However, this
also cannot cause the emergence of two FMR modes observed
in in-plane geometry, as the CoFeBSi film was completely
saturated.

The interface between FePt, AlxOy, and the CoFeBSi was
investigated at both the Fe-L3 and Co-L3 edges to confirm the
domain pattern of FePt, which is only visible in the images
based on Fe-L3-XMCD, but not in the Co-L3-XMCD images.
Hence, only Fe3-based images are shown in Figs. 3(a)–3(c).
The domain-size analysis based on the CoFeBSi wedge allows
for choosing a suitable thickness value to yield a desired
domain structure, when induced from an FePt underlayer as
described. We identify this thickness regime from our results
shown in Fig. 3 ranging up to a thickness of approximately
3 nm of CoFeBSi. From a thickness of 4 nm the average
magnetic domain size increases dramatically. We did not ob-
serve a region of perpendicularly magnetized CoFeBSi at the
interface to the FePt separated by a 2-nm thick AlxOy spacer
layer.

IV. INTERFACIAL ANALYSIS BY ULTRAFAST
MAGNETIZATION REVERSAL

Complementary, we study the interfacial response to ul-
trafast laser pulses [22,23], see also schematic in the inset

to Fig. 4(e). Figure 4(a) illustrates the CoFeBSi/AlxOy/FePt
interface region in the demagnetized state, the CoFeBSi rep-
resents here a thickness of 0.5 nm at the top left corner,
decreasing continuously, reaching the FePt underlayer at the
lower right part of the image.

We observed that using a magnetic field in in-plane ori-
entation with a field strength of 150 Oe did not suffice to
reverse or annihilate the magnetic domains in CoFeBSi at
the very interface to AlxOy/FePt due to a much stronger
coupling of CoFeBSi to FePt at a CoFeBSi thicknesses below
2 nm, contrary to a CoFeBSi thickness of 10 nm in the same
sample, as observed in the hysteretic loops of Fig. 1(a). It is
known that a decreasing CoFeB thickness below 2 nm can
lead to an increasing anisotropy at interfaces [8]. Similarly,
we observe an enhancement of coupling of CoFeB within the
CoFeBSi/AlxOy/FePt at a CoFeBSi thickness below 2 nm.

Hence, to reconfigure the domain state along the
CoFeBSi/AlxOy/FePt interface we use femtosecond laser
pulses in combination with a small magnetic bias field in
in-plane direction. The utilized titanium sapphire laser has
a fundamental wavelength of 800 nm and pulse duration of
100 fs. The laser has an incidence angle of 74◦ to the sample
surface and a spot size of approximately 15 × 50 µm2. The
magnetic switching experiments were performed using single
pulses with a laser fluence of 12 mJcm−2.

We applied an in-plane magnetic field of +150 Oe, sent
a laser pulse to the CoFeBSi/AlxOy/FePt interface, and
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imaged by XMCD-PEEM as shown in Fig. 4(b). The laser
pulse demagnetizes the CoFeBSi and upon remagnetization
in the applied field, the magnetic domains were erased to
form one uniform direction of magnetization. Likewise, we
subsequently applied a magnetic field in the opposite direction
of −150 Oe and again applied a laser pulse at the same region.
Accordingly, we obtained a uniformly magnetized region in
the opposite direction upon remagnetization in the applied
field, illustrated in Fig. 4(c). This procedure guarantees a
pristine coupling mechanism to act on the fully saturated
CoFeBSi from the perpendicular-to-plane magnetic FePt upon
a laser pulse reinstating the multidomain state in the CoFeBSi
in zero applied field. The images in Figs. 4(b) and 4(c) were
recorded in zero-field condition, i.e., the magnetic field was
applied only prior and during the laser pulse. The magnetic
field strength of 150 Oe applied in in-plane geometry is
not sufficient to change the magnetic domain state of the
CoFeBSi without laser pulsing. The CoFeBSi recurs back
to a multidomain state upon applying a laser pulse in zero
field, as shown in Fig. 4(d). Comparing the initial and final
multidomain state Figs. 4(a) and 4(d), we notice that both
initial and final domain structure are not exactly identical.
We attribute this to a reconfiguration of the FePt interface
after applying femtosecond laser pulses in conjunction with a
magnetic field in combination with reverse coupling from the
CoFeBSi magnetically saturated in-plane. The FePt is visibly
affected by the field-assisted laser switching as can be seen
from the change in magnetic XMCD contrast in the lower
right corner of Figs. 4(a)–4(c). Hence, after laser pulsing in the
presence of a magnetic field of 150 Oe in in-plane direction,
we also observe a saturation within the FePt. A transient
reorganization of magnetic anisotropy causing a temporary
in-plane canting of magnetization in CoPd films was observed
previously at lower Oersted field and laser fluence [19].

Additionally, we analyze the change in magnetic domain
state of initial [Fig. 4(a)] and recurrent magnetic domain pat-
tern [Fig. 4(d)] of the CoFeBSi wedge structure by overlaying
and color coding the difference map to illustrate the regions
where domain walls are mobile and regions governed by
domain-wall pinning. The result is displayed in Fig. 4(e). The
lateral displacement of the induced magnetic domain walls
in CoFeBSi before and after applying a femtosecond laser
pulse in zero applied field is more pronounced for increasing
CoFeBSi thickness [upper left part of Fig. 4(e)] as compared
to the region at the vicinity of the interface. The magnetic
domains of uniform magnetization (green) are separated by
narrow Nèel-type walls. The initial state of the induced do-
main walls are shown in red, while the final state of domain
walls after applying a laser pulse is displayed in magenta.
The bright blue color code corresponds to matching domain-
wall positions. This pinning effect appears to be strongest

directly at the interfacial border between both magnets at the
proximity of in-plane magnetization of the CoFeBSi and the
out-of-plane oriented FePt.

In summary, we investigated the generation of artificial
magnetic domain walls in a CoFeBSi/AlxOy/FePt coupled
bilayer magnet and observed an interesting artificial system
of magnetic domain walls in the CoFeBSi. We found two pro-
nounced FMR modes in in-plane geometry, one mode with a
large Gilbert damping constant originating from CoFeBSi and
one mode with a Gilbert damping constant of approximately
half of the first mode due to FePt. Using high-resolution
XMCD-PEEM we elucidated the continuous transgression of
the Néel capping of the Bloch-type magnetic domain walls in
FePt, generating actual Néel-type magnetic domain walls in
the in-plane CoFeBSi layer suggesting a similar width of the
magnetic domain walls at the interface of the CoFeBSi/FePt.
The domain-wall width inside the CoFeBSi is obviously
induced by the Néel capping of FePt Bloch-type domain
wall. The size of the artificially created magnetic domains
inside CoFeBSi has a strong dependence on the thickness
of the CoFeBSi due to increasing dipolar coupling within
the CoFeBSi with increasing film thickness and vertical dis-
tance from the interface to the perpendicular-to-plane FePt.
While more experimental evidence will be needed involv-
ing a range of different materials, our data so far suggests
that a much narrower magnetic domain-wall width may be
induced in ultrathin layers of materials with low magnetocrys-
talline anisotropy such as CoFeBSi by coupling to a magnetic
material with high magnetocrystalline anistotropy such as
FePt. This could make such multilayer systems interesting
for increased efficiency in spin-torque transfer devices, for
example. In additional femtosecond laser-pulse switching we
studied the domain pattern after remagnetization and detect
a strong domain-wall pinning effect at the interface between
FePt and CoFeBSi. Assisted by a magnetic field we are able
to reverse the magnetization with a laser pulse inside the
CoFeBSi along the magnetic-field direction. Subsequently, in
zero applied magnetic field, we observe a reorganization into
a thickness-dependent multidomain state inside the CoFeBSi,
which however is not exactly identical to the domain pattern
of the initial state.
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