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ABSTRACT Magnetic hysteresis curves, measured by MOKE magnetometry, should be interpreted with
caution, as their recorded local characteristics can vary significantly depending on the sample location.
Therefore, conclusions about sample parameters (such as coercive field strength) do not necessarily reflect
the characteristics of the entire sample. This is especially true if MOKE magnetometry is performed with
probing spot sizes very much smaller than some characteristic domain size or sample area covered by
domain nuclei. In this article this is demonstrated for magnetic films with perpendicular anisotropy by
measuring polar MOKE loops in a wide-field Kerr microscope. On the examples of Co/Pt films with
different domain nucleation behaviour we show that the locally measured coercive field may vary up to
several ten percent and that the spot size, from which the Kerr signal is recorded, needs to comprise a
critical number of at least domain nuclei to obtain coercivities that are relevant for the whole specimen. We
furthermore demonstrate that the speed of loop recording strongly matters in perpendicular media due to
domain wall creeping effects.

INDEX TERMS MOKE magnetometry, magneto-optical Kerr effect, magnetic domains, magneto-optical

Kerr microscopy, magnetic hysteresis.

l. INTRODUCTION

MOKE magnetometry, i.e. the optical measurement of mag-
netization curves using the magneto-optical Kerr effect
(MOKE)', is usually performed in commercial or home-built
facilities in which the Kerr signal of a micrometer-sized laser
beam that is focused on and then reflected from the sample, is
recorded as a function of the applied magnetic field [1], [2].
This leads to local magnetic hysteresis curves corresponding
to the spot size of the laser. Spatially resolved measurements
are possible by scanning the laser beam over the sample.
Alternatively, MOKE magnetometry can be performed in a
wide-field Kerr microscope [3]. Such microscopes are pri-
marily used for imaging magnetic domains, but also serve as
optical magnetometers by plotting the intensity of a selected
region in the Kerr image as a function of field [4]. The
advantage of this combined method is that the domains that
determine the hysteresis curve are simultaneously imaged,

!t has become common to refer to the optical magnetometry technique
by the acronym MOKE, which actually makes little sense

allowing a straightforward physical interpretation of the mag-
netization mechanisms underlying the loops.

With MOKE magnetometry, exceptionally high sensitiv-
ity can be achieved (Chapter 4.3.4 in [5], [6]) when high-
frequency noise is suppressed by a lock-in amplifier tech-
nique. Although long-term drift remains a limiting factor,
this approach makes this type of magnetometry the method
of choice for hysteresis studies of thin and ultra-thin mag-
netic film samples. There are, however, some general critical
points that need to be taken into account [3]:

o In contrast to SQUID- or vibrating sample magnetom-
etry, magnetisation cannot be measured quantitatively
with MOKE magnetometry. Normally, the Kerr signal is
plotted in arbitrary units, often incorrectly referred to as
“Kerr rotation". Rather, it is advisable to represent the
magnetization in reduced units M /M, by normalizing
the Kerr signal to the signal at saturation.

o Optical components of the magnetometer, such as ob-
jective lenses, can introduce an additional spurious po-
larization rotation due to the magneto-optical Faraday



effect when they are exposed to the applied magnetic
field or the stray field emanating from the edges of a
magnetized (bulk) sample or from grain boundaries [7],
[8] 2. This can lead to superimposed signals that become
apparent from to non-constant loops at saturation. If
the superimposed signal is linear in the applied field, it
can be easily subtracted. For non-linear Faraday con-
tributions, it is advisable to measure these separately
by recording the intensity at a non-magnetic location
in the image. They can be compensated for in-situ
during the loop measurement by automated rotation of
the analyzer [4]. This method is well suited for (polar)
Faraday contributions caused by magnetic field com-
ponents along the objective axis. Alternatively, lensless
reflection objectives can be used. For magnetometry
in in-plane fields, Faraday contributions can be well
compensated by recording the loops in a pure in-plane
sensitivity-only mode [7], [9]. This not only suppresses
the polar Kerr contrast of the sample, but also eliminates
polar Faraday signals.

« If MOKE magnetometry is performed on metallic op-
tically thick samples (including bulk materials or thick
films), one must be aware that the Kerr effect only
senses the magnetization within a limited optical pene-
tration depth (typically of the order of 20 nm for visible
light, depending on the wavelength, angle of incidence,
and the possible presence of non-magnetic capping
layers). The loop is therefore essentially generated by
the surface domains. During the magnetization process,
the surface closure domains are rearranged to avoid net
magnetization components perpendicular to the surface,
while the total net magnetization of the sample along
the measurement field continues to increase with the
field. Up to the “knee” of the hysteresis loop, this can
lead to reduced or even negative surface permeabilities
[7], [10]. Such effects are interesting in themselves, but
the surface loops are by no means representative of the
entire sample. For ultrathin magnetic films magnetic
films such effects do not occur.

o Regardless of whether bulk or film samples are mea-
sured, there is another aspect that must be taken into
account in any case: MOKE magnetometry records local
hysteresis loops, defined by the field of view or by
a selected region of interest (ROI). Such local loops
can vary greatly from location to location and from
an integral loop measured on the entire sample. In
ref. [11] it was shown that even a simple permalloy
(80% Ni-Fe) film element with in-plane magnetization,
which exhibits a coercivity-free linear overall longitu-
dinal MOKE loop, shows a large number of different
local loops with curves of high and low coercivity and

2Such stray field effects, caused by a magnetized specimen itself, were
already identified in an early work by Rave and Hubert [8] and they were
more thoroughly investigated later by Marco et al. [7]. In the latter work the
first paper was overlooked by mistake
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even inverted loops (reverse switching). They can be
regarded as hysterons in the sense of the Preisach model,
which add up to an overall loop. The reason for this
phenomenon is the fact that in MOKE magnetometry
the signal is always plotted as a function of the exter-
nal applied magnetic field, while the actual switching
is driven by the local infernal magnetic field, which
is strongly modified by local demagnetizing effects
and dipolar interactions from the surrounding magnetic
landscape.

In this article we address this last aspect of local magne-
tometry again, but now considering extended films with per-
pendicular magnetic anisotropy (PMA) that are measured in
out-of-plane fields. Here the internal magnetic field, being the
applied field minus the demagnetization field, is not location
dependent. Nevertheless, it turns out that local MOKE loops
may differ significantly from global loops depending on the
domain size and domain nucleation behaviour in the film as
will be elaborated in Sect. III.

Il. EXPERIMENTAL

Three PMA thin films were prepared by DC magnetron sput-
tering: S1: Cro03(5)/Co(0.7)/Pt(2), S2: Ta(3)/Pt(5)/Co(0.7)/
Ta(3)/Pt(1), S3: Ta(10)/Pt(2)/[Co(0.5)/Pt(0.9)]5/Pt(2)/Au(5).
The numbers in brackets are given in manometers. The
differences in the stack structure and film thickness result
in different characteristic domain sizes near the switching
field and domain nucleation center densities as shown in
Fig.1. The substrates were cut in pieces of approx. 8x8 and
10x 10 mm to obtain the samples for MOKE microscopy and
magnetometry.

The MOKE hysteresis loops and corresponding domain
images were recorded in a wide field magneto-optical Kerr
microscope, equipped with image processing for contrast
enhancement and a solenoid that allows to generate mag-
netic fields up to pgH =100mT perpendicular to the film
plane (i.e. along the objective lens). A 1.25x/0.03 (mag-
nification/numerical aperture) objective lens was used to
cover as large sample areas as possible. By using camera
adapters with 1.0x and 0.63x magnification factors, the
microscope image was projected on the chip of a CMOS
camera (Hamamatsu C11440-36U) resulting in rectangular
images with a size of 960x600 pixels, which corresponds
to approx. 9.34 x 9.34 um? and 14.8 x 14.8 ym? sample
areas per image pixel, respectively. For “global" loop mea-
surements the averaged Kerr intensity of an entire image was
plotted as a function of the magnetic field. "Local" curves
were obtained by dividing the image into a matrix of square
elements and plotting the intensities of these elements. To
do this, several neighbouring pixels on the camera sensor
(2x2,4x4,10x10, etc.) were combined into virtual pixels of
various sizes (pixel binning), which we address as ROIs in the
following. The magnetization reversal curves (Section. III)
were obtained using a quasistatic domain imaging approach,
in which the magnetic field was varied in 1000 discrete steps
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FIGURE 1. Domains in Co/Pt films with different nuclei number (left column),
the spatial distribution of the local coercive fields (middle column), and
corresponding MOKE loops measured on the whole specimen (black) and at
two locations with the lowest (blue) and highest (red) coercive field values
(right column): (a) sample S1 with large domains, (b) sample S2 with medium
domains, (¢) sample S3 with small domains. The ROI size for the analysis is
18 x 18 um? for (a) and 29.6 x 29.6 um? for (b) and (c), with the whole
image size being 600 x 600 pixels for (a) and 600 x 800 pixels for (b) and (c)

with a measurement time of approximately 1 second per point
(averaging of 16 frames with 56.8 ms exposure time and
200 ms setup stabilization time). To investigate the dynamics
(Section.IV), magnetization curves were recorded without
frame averaging at a short exposure time (approx. 2 ms)
under an applied triangular AC magnetic field. The Co/Pt
samples were studied under polar Kerr contrast conditions,
while the longitudinal Kerr effect was used to study a nickel
film for comparison.

lll. ANALYSIS OF LOCAL HYSTERESIS LOOPS

To investigate the difference in the local and global hysteresis
behaviour of the three samples, the magnetic field depen-
dence of the underlying domains and their nucleation be-
haviour were evaluated. The sheared, non-rectangular shape
of the global loops (right column in Fig.1) arises from the
spatial averaging of scattered local switching events. This
macro-behavior is typical for systems with perpendicular
magnetic anisotropy, where local pinning on structural de-
fects stretches the global switching curve [12], [13].

Sample S1, consisting of a single-layer Co/Pt film and
being completely displayed in Fig.1a, is remagnetized by the
nucleation of only a few bubble domains within the whole
sample area of 8 x 8 mm? that grow by domain wall motion
as the field changes. This results in a strong variation of the
coercivity, H., when measured locally within ROIs with a
size of 2x2 pixels (approximately 30 x 30 pm?). If a ROI
is located near a nucleation site, it is passed by the wall
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FIGURE 2. Distribution of magnetization switching within a local region of
interest (2 x 2 pixels), normalized to the maximum value as a function of (a)
absolute and (b) relative (in %) field deviation from the global coercive field
Hc,c for various characteristic domain types (large, middle and small) in
Co/Pt. (c) FWHM of the magnetization switching distribution as a function of
the region (ROI) size used for the analysis and defined by pixel binning.

immediately after nucleation, while an ROI located further
away is only reached by a wall later on, leading to different
switching fields for different ROIs. The coercivity of such
local loops can actually deviate by several ten percent from
the global coercivity (Hc,q), which is immediately evident
from the colour plot in Fig.la. This variation is also seen
in the normalized distribution of the local coercive fields
displayed by the black curves in Fig.2 (a) and (b) for the
same sample. The full width at half maximum (FWHM) of
this distribution is ~1.23 mT, which corresponds to 8% of
the global sample coercive field value of 16.3 mT. The asym-
metry in the FWHM distribution for sample S1 is associated
with an asymetrical nucleation of the bubble domains as was
also observed in Ref. [14].

Sample S2 demonstrates a substantially larger number of
nuclei (around 300 within the whole sample area), as shown
in Fig.1b. Nevertheless, the distribution of the local coercivity
remains broad as can be seen from the colour plot in Fig.1b
and the red curve in Fig.2a. When the distribution is shown
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as a percentage of the global H¢ ¢ (Fig.2b), the broadening
appears even larger compared to the sample with only three
nuclei, since the absolute H¢ ¢ value of sample S2 is slightly
lower.

The wide distributions for these two samples are not sur-
prising: if we assume that each bubble nucleus occupies one
image pixel, even in case of sample S2 the area occupied by
the nuclei immediately after their appearance is only 0.052%
(300 one-pixel bubbles within the 960x600 pixel image) of
the total sample area. Thus, the probability of encountering
a bubble within the randomly located 2 x 2 pixels ROI
during the local analysis is correspondingly small. As already
explained for sample S1, the magnetization within an ROI
without a nucleus only switches when a nucleated bubbles
in the vicinity grows and covers the ROI by wall motion,
resulting in a large H. difference between ROIs located near
a nucleus and those further away from the nucleus

The coercivity variance improves slightly when the num-
ber of nuclei within the entire sample area exceeds 103
nuclei. This is the case for sample S3 shown in Fig.1(c),
for which approx. 1500 nuclei appear upon magnetization
reversal. Although the ratio of the sample area occupied by
nuclei still remains rather small (around 0.3 % of the total
sample area), the FWHM of the coercive field distribution has
decreased compared to the other two samples (see the green
curves in Fig.2 a and b), though not drastically if considered
in absolute field values.

However, significant differences between the three sam-
ples can be observed when we increase the size of the ROIs,
i.e., employ different pixel binning for the hysteresis analysis,
and plot the FWHM of the local H, distribution (normalized
to global Hc ) as a function of ROI size (Fig.2c). For
sample S1 with 3 nuclei (black curve in Fig. 2c), enlarging
the ROI results in almost no change in width of the local H,
distribution. For sample S2 with moderate nuclei numbers
(red curve in Fig. 2c) it only leads to a slow decrease in the
FWHM values. Even with a ROI size of 1/8 of the total
sample area, there is still a large variation in local coercive
field values (around 5 % of global Hc ). In contrast, in
sample S3 with a large number of nuclei (green curve in
Fig. 2c), a 20-fold increase in ROI size (pixel binning from
2 x 2 to 40 x 40) leads already to a rather sharp decrease
in the variation of local H., followed by a slow decrease for
larger ROIs.

This approach allows us to estimate the relationship be-
tween the number of nuclei and the minimum field of view
required for a reasonable assessment of global sample prop-
erties based on local observations. The nuclei densities for
the three samples are 0.46, 6.8, and 32 nuclei/mm?2, respec-
tively. For the sample with the largest number of nuclei, a
decently narrow distribution of the local H. (below 1 %
of global Hc ) is observed at a ROI size of 373x373
um? (40x40 pixels), which corresponds to approximately
4.5 nuclei within this ROI For the sample with a medium
number of nuclei, a similar decrease in coercivity variation
might be achieved at 1.8 x 1.8 mm? (200200 pixels), which
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FIGURE 3. Modelling of domain evolution (area of 1000 1000 pixels):
magnetic bubble domains and coercive field distribution for different nuclei
numbers, exemplarily shown for 3 (a) and 99 (b) pixels. (c) Global hysteresis
loops for different nuclei number and (d) the amount of sample area switched
per field step for the correspondent loops. (e) The FWHM of the pixel switching
distribution as a function of the region size for local analysis for 99, 499, and
10.000 nuclei and (f) as a function of nuclei number obtained with 2x 2 pixel
binning.

also corresponds to approximately 5-10 nuclei within the
ROL. This leads us to assume that the minimum number of
domain nucleation sites that should be observable in the field
of view is at least five. At this density, the nucleated domains
are sufficiently close to each other so that their expansion
covers the entire ROI within an external field change of less
than 1% of the global H¢ ¢, effectively converging the local
measurement toward the macroscopic coercive field.

To validate those experimental results, we performed com-
puter modelling of bubble domain nucleation and evolution
for various numbers of nuclei ranging from 1 to 2-10%,
generated randomly within a square of size 103 x 103
pixels, which is rather close to the total domain image size
obtained in the experiments thus allowing for their direct
comparison. The simulation follows a discrete step-by-step
algorithm. At each iteration ¢, every nucleation center acts as
the origin of an expanding circle with radius R;. A pixel is
considered as switched if it falls within the radius of at least
one expanding domain. To ensure the model’s reliability,
we assume: (i) uniform nucleation, where all domains start
growing simultaneously at ¢ = 0 from randomly assigned
coordinates; (ii) isotropic growth, meaning the domain wall
velocity is identical in all directions, resulting in perfectly
circular expansion until the domains encounter each other
or the sample boundaries; and (iii) edge effects, accounted
for by applying open boundary conditions where domains
reaching the edge of the simulation grid cease to expand,



accurately reflecting the finite field of view in MOKE ex-
periments. At each iteration step of bubble evolution, the
bubble radius is increased by one pixel, causing the pixels
with coordinates within the enlarged radius to be considered
as switched. To account for the increasing bubble growth
speed with increasing field amplitude, we implemented an
iteration-dependent correction coefficient 1.01%, where i is
the iteration number, so that the bubble radius depends on
an iteration step as R;; = 1.01° - R;. This step-by-step
radial expansion phenomenologically emulates the magne-
tization reversal via domain wall propagation from a finite
number of nucleation sites, a well-established mechanism
for ultrathin films with perpendicular magnetic anisotropy
[12]. Furthermore, the exponential acceleration factor (1 .01%)
reflects the non-linear field dependence of the domain wall
velocity during a continuous field sweep, consistent with
the dynamic behavior reported in earlier literature [12]. In
Figs. 3, the bubble domains during their evolution are pre-
sented by example of 3 (Fig.3a) and 99 (Fig.3b) nuclei,
together with the spatial distribution of the local switching
fields, corresponding individual global magnetization switch-
ing curves (Fig.3c), and the dependence of pixels switched
per step (Fig.3d). In this diagram, zero field corresponds
to the nucleation field, i.e., the field at which magnetization
reversal begins. The distortions at the top of the black curve
in Fig. 3d, which can also be seen in real samples (plateau
in Fig.2a, black curve), are attributed to the situation when
the domain walls of a some bubbles reach the sample edge
and stop growing in that particular direction. As seen, the
behaviour of the modelled bubble domains is very similar to
that experimentally observed in our three Co/Pt films with
corresponding numbers of nuclei.

Figure 3e shows the dependence of the modelled FWHM
on the ROI size for three exemplary cases with 99, 499,
and 10,000 nuclei, which correspond to 1.13, 5.72, and
114.6 nuclei/mm? (assuming a pixel size of 9.34 um like in
the experiment). As in the experiment, with increasing ROI
size at the lowest nucleation density, the width of the switch-
ing field distribution decreases only slowly without any signs
of flattening. At higher densities, following a plateau at
low pixel binning values, there is a sharp drop followed
by a slow decline. For the 499-nuclei curve, such a drop
is observed at 80x80 pixel binning, which corresponds to
approximately 3 nuclei within this ROI (747 x 747 pzm?), and
for the 10,000-nuclei curve, the drop occurs at 20x20 pixel
binning, corresponding to approximately 4 nuclei within the
ROI (186 186 1m?). These values match their experimental
counterpart of 5 nuclei within the ROI, required for a reason-
able extrapolation of locally measured sample properties to
the global scale.

The dependence of the FWHM of sample switching on
the number of nucleation centers, obtained from the mod-
eled data with 2x2 pixel binning and shown in Figure 3f,
reveals the expected trend: the switching width decreases as
the number of nuclei increases. Once the number of nuclei
exceeds approximately 103, a noticeable change in the slope

of the curve is observed, suggesting a minimum required
nuclei number for the correct interpretation of magnetometry
data.

From these experimental and modelled observations, we
can now draw an important conclusion about the measure-
ment of hysteresis curves on PMA layers using MOKE mag-
netometry with regard to their relevance for characterizing
complete film samples: The typical laser spot size used in
laser-based MOKE magnetometry is 10-100 pm for standard
and 1-10 pm for high-resolution setups, so that the obtained
MOKE hysteresis curves will always have some local char-
acter. To ensure that such local curves are also relevant to
the entire sample, a minimum number of domain nuclei must
be detected within the laser spot as elaborated. Taking into
account our determined minimum nuclei number of 5, we
estimate the required minimum nuclei density for a 100 ym
spot to be ~500 nuclei/mm? and for a 10 um spot to be
~ 5 - 10* nuclei/mm?. This would mean that ~ 3.2 - 10* and
~ 3.2 - 10° nuclei, respectively, must be present in a sample
of 8 x8 mm size as used in our experiment. This implies that
great care should be taken when interpreting MOKE loops
obtained in a laser-based MOKE system. If, on the other
hand, the curves are measured in a wide-field microscope,
there is much greater leeway in choosing the spot (ROI) size
for data analysis, making it easier to meet the requirement of
detecting the minimum number of nuclei and thus obtaining
more reliable hysteresis curves and coercive fields.

IV. TEMPORAL ASPECTS OF HYSTERESIS LOOPS
Magnetic hysteresis refers to the delay in the magnetization
response of a sample following the application of a magnetic
field. When the field changes, the magnetization does (in gen-
eral) not follow immediately but its reaction depends on the
previous magnetic state. In terms of temporal behavior, there
are two regimes: time-independent (quasistatic) hysteresis,
which arises from structural imperfections in the material
(e.g., defects, grain boundaries, and internal stress), and time-
dependent (dynamic) hysteresis, which occurs when the field
changes rapidly, causing additional retardation of domain
wall motion due to eddy currents, magnetic viscosity, or other
relaxation processes [15].

When the magnetic field increases gradually, domain walls
do not move smoothly but rather jump discontinuously from
one pinning site to another known as Barkhausen jumps. The
macroscopic magnetic hysteresis loop is the cumulative re-
sult of numerous Barkhausen jumps occurring throughout the
material. Time-independent hysteresis represents the average
outcome of these microscopic domain wall jumps and reflects
the distribution of pinning barriers — stronger pinning leads
to a wider hysteresis loop and fewer, but larger jumps.
Time-dependent hysteresis, on the other hand, modifies the
dynamics of these jumps: when the field changes rapidly,
the walls cannot respond instantaneously, leading to delayed
or smeared-out jumps, viscous losses, and additional loop
broadening.

The usual way to measure a hysteresis loop by magneto-
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FIGURE 4. Coercivity of the entire sample areas as a function of frequency of
an applied triangular AC field of 100 mT amplitude. While for the in-plane
magnetized, 20 nm thick nickel film (blue curve) H. reaches saturation below
100 mHz, all three Co/Pt films with out-of-plane anisotropy reveal no
signatures of leveling off down to 5 pHz.

optical means is either (i) to apply an alternating magnetic
field with a frequency of a few Hertz and track the intensity
of the Kerr signal (as is often the case with laser-based
magnetometry) or (ii) stepping through the field and plotting
the average ROI image gray value as a function of the applied
field (as is typically done in microscopy-based magnetome-
try). When the sweeping rate of the external magnetic field
is sufficiently low, the quasistatic regime is realized and
the hysteresis measurement may provide access to sample
properties. However, the field rate that grants the quasistatic
limit may differ significantly for different materials, making
the speed of the loop recording a major factor in appropriate
sample characterization.

To investigate the influence of the field sweep rate on
the hysteresis loop parameters, we recorded magnetization
reversal loops (over the whole sample area) of our three
Co/Pt samples in a magnetic field ramped at different speeds
(Fig. 4). As a reference, the same experiments were repeated
on a nickel thin film (40 nm film on Si substrate) with in-
plane anisotropy and applied in-plane magnetic field (using
the longitudinal Kerr effect). All three Co/Pt films exhibit
a similar trend: despite the presence of multiple nucleation
centers, coercivity continues to decrease linearly as log;,(v)
at low frequencies, with no quasistatic plateau observed. In
contrast, the nickel film shows a substantially different re-
sponse: below 10 mHz, the coercive field dependence flattens
out, reaching the frequency-independent quasistatic regime.

Such a difference in behaviour can be attributed to the
different domain wall propagation conditions in these two
materials. In Co/Pt, the domain walls normally proceed
in the creep regime?, and significant collective pinning of
domain walls hinders the complete relaxation even at very

3In PMA films, dominated by domain wall creeping, the walls continue
their movement even when the applied magnetic field is stopped.
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low field change rates, whereas in nickel, with its in-plane
anisotropy and weak pinning, domain walls propagate in the
flow regime. This allows domain walls to overcome local
energy barriers during slow field variation, resulting in a
frequency-independent coercivity that reaches the quasistatic
plateau. Frequency-dependent coercive fields have already
been observed in thin films with in-plane [16], [17] and
out-of-plane [18]-[20] anisotropy, with emphasis on higher
frequencies where the coercive field appears to saturate in
the low-frequency range. Looking now at this low-frequency
range for our Co/Pt films, it becomes clear that saturation
is not reached even at very low sweep rates (Fig.4), which
means that the absolute value of the coercive field strength
must be always treated with extreme caution, i.e., regardless
of the more or less local character of MOKE magnetometry.

CONCLUSIONS

Using the example of Co/Pt thin films with perpendicular
anisotropy, which are magnetized by the nucleation of bubble
domains and their growth through wall motion, we have
investigated an aspect of MOKE magnetometry that is often
ignored when this method is used to measure magnetic hys-
teresis loops in perpendicularly magnetized, extended film
media: The loop coercive force depends strongly on the probe
size of the magnetometer. Using computer modelling, we
have found that at least five domain nuclei must be present
within the measurement spot in order to obtain loops that
resemble those of a complete film sample. Otherwise, the
MOKE loops are only local in nature with a broad distribu-
tion of coercive fields, so that no accurate conclusions can
be drawn about the entire sample. From this point of view,
MOKE magnetometry performed in a wide-field polarization
microscope has a clear advantage over laser-based magne-
tometers, as it allows easy adjustment of the spot size by
choosing a suitable objective and selecting suitable areas for
Kerr intensity analysis. In any case, however, domain wall
creep effects can have a significant influence on the measured
coercive field strength, an aspect that should not be ignored,
not only in MOKE magnetometry.
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