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On the variation of magnetic anisotropy in Co/Pt(111) on silicon oxide
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The structural properties and magnetic anisotropy of Pt/Co/Pt trilayers grown on thermally
oxidized (Si/SiO,) and naturally oxidized silicon (Si/Sisx) are presented. Although similar
substrates and identical preparation conditions are used distinct differences in the structural
composition are found which stem from the Pt seed layer created via ion assisted sputtering. While
for thermal oxidized Si a Pt/Co/Pt trilayer is formed, for systems grown on naturally oxidized Si a
complex PtSi alloy formation within the seed layer is observed as a consequence of the high ion
energies of ion assisted sputtering. The composition of the PtSi alloy varies along the growth
direction with a low Si content at the interface to Co and the lattice constant is similar to bulk Pt.
The latter provides a much higher magnetic interface anisotropy constant compared to Pt/Co/Pt on
thermal oxidized Si of about 0.9 mJ/m? which is comparable to the highest values found for MBE
grown Co on single crystalline Pt(111). © 2015 AIP Publishing LLC.

[http://dx.doi.org/10.1063/1.4914039]

I. INTRODUCTION

The fabrication of magnetic multilayers with high per-
pendicular magnetic anisotropy (PMA) has been a challenge
for decades. It is found that the magnetic properties depend
strongly on the quality of the films and interfaces which in
turn are highly affected by the preparation conditions.
Accordingly, the published values for magnetic surface and
volume anisotropy constants of Co/Pt multilayers span a
large range. The strongest impact has the preparation method,
e.g. MBE grown films' ™ generally exhibit higher anisotropy
constants than polycrystalline films prepared by sputter deposi-
tion techniques.”® Apart from the preparation method, further
approaches to enhance the PMA include the reduction of sub-
strate roughness,7’8 reduction of intermixing at the interface,9’10
or the choice of seed layer.11 In this context, rather intensive
substrate and seed layer preparation procedures have been
applied to improve the sample quality and PMA.

In this paper, we report on Co/Pt multilayers grown
simultaneously on naturally (Si/Siox (2nm)) and thermally
oxidized silicon (Si/SiO, (300nm)). We used our standard
preparation procedure that is reported in detail in Ref. 12. A
Pt seed layer is deposited via ion beam sputtering utilizing
an electron cyclotron resonance (ECR) source,’® while
the successive layers are grown via DC magnetron sputter-
ing. The ECR seed layer has the smallest thickness
(tpeecr =4nm) that guarantees magnetic properties inde-
pendent on seed layer thickness.'? On the ECR film, a 1 nm
thick Pt layer and a Co film of varying thickness (0.8 —9 nm,
50 nm) are deposited capped by a Pt layer (3 nm).

In the light of the previous reported results on Co/Pt, we
demonstrate that very different magnetic properties are
attained even for samples prepared on very similar
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substrates. To emphasize the latter issue, we first present the
results of the magnetic characterization. The in-plane and
out-of-plane magnetization curves are measured by means of
longitudinal and polar magneto-optic Kerr-effect (MOKE).
In Fig. 1 hard axis magnetization curves are shown for sam-
ples with an easy axis (a) out-of-plane and (b) in plane,
respectively. From these curves, the magnetic anisotropy
constants in second order approximation are determined'*
utilizing the saturation magnetization of bulk Co
(Ms=1.4-10°A/m).">'” The insets in Figs. 1(a) and 1(b)
show the corresponding easy axis loops. For the second order
anisotropy constant K, values in the range of (70 = 30) kJ/
m® are found independent of substrate and Co thickness.'®""
The values are in good accordance with published numbers
for K, of Co/Pt systems.>® The product of first order anisot-
ropy and thickness, fc, - K ofr, s plotted in Fig. 1(c) versus
Co thickness tc, for sandwiches grown on both kind of sub-
strates. Straight lines with almost identical slopes are
obtained. The linear dependence indicates that a simple phe-
nomenological model can be applied to fit the data that sepa-
rates bulk (K v ) and surface/interface contributions (Ks) to
the magnetic anisotropy

Kicir(fco) - teo = (KW - %Mé) tco + 2Ks.
K1y ett

Within the model, the similar slope of the two fits means that
the bulk properties of both sandwiches are very much the
same, while on the other hand, the surface contributions are
different. Obviously, K| ¢¢ is higher for Siox than for SiO,
for any given fc,, which means that the interface anisotropy
constant Ky is higher for Si,, than for SiO, (see inset of Fig.

© 2015 AIP Publishing LLC
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FIG. 1. MOKE investigation of Pt(5nm)/Co (fc,)/Pt (3nm) sandwiches.
(a) Longitudinal Kerr ellipticity (loop with field in-plane) for the sample on
naturally oxidized silicon (Siyy) and (b) polar Kerr rotation (field perpendic-
ular to film) on thermally oxidized silicon (SiO,) with tc, = 1.5 nm. The red
solid lines are fits to the hard axis curves assuming coherent rotation of mag-
netization using anisotropy terms up to the second order.'* The insets show
the corresponding easy axis curves for both samples. (c) shows the effective
first order anisotropy constant K ¢ times Co thickness t¢, versus f¢, for
sandwiches grown on Si,, (red) and SiO, (blue). The solid lines are linear
fits to the data. The value for 7, = 0.8 nm is not considered for the fit in case
of Siyx. The inset shows the volume anisotropy constant Ky and interface
anisotropy constant K determined from the fits utilizing Mg = 1.4 - 10° A/m.

1). The values are in the range of data reported in the
literature for Co/Pt(111) layered structures,?!**  while
Ks=(0.9*+0.1) mJ/m> for Si, fits within the span of
values found for MBE grown Co/Pt(111) systems (0.8-1.3
mJ/m?).'#32* Besides the higher surface anisotropy,
another difference is found at low Co thicknesses. While for
the Pt/Co/Pt grown on SiO,, the linear behavior is observed
in the whole thickness range a drop of the anisotropy is
found in the second system at low thicknesses. The deviation
from the linear behavior of K ef(fco) - tco below fc,~ 1 nm
is frequently reported for Co/Pt. Its origin is attributed to var-
iations in strain,25 a decrease in the Curie temperature,z’23 or
to the low thickness of the layer that falls below the interface
roughness and the depth of interdiffusion.*'*?!

To make the point: Although our preparation conditions
for the growth on both substrates are absolutely identical
strongly differing magnetic properties are found. Even
though the substrates are apparently equivalent, they have to
have an impact on the magnetic properties. To clarify the lat-
ter puzzle, the structure of the multilayers is investigated.

Il. STRUCTURAL PROPERTIES

The structural properties are investigated by X-ray dif-
fraction (XRD) and reflectometry (XRR) utilizing the Cu-Ka
line (1.5406 A). Structure and composition of the stacks are
studied by high resolution transmission electron microscopy
(HRTEM) and high resolution element mapping utilizing
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energy dispersive X-ray spectroscopy (EDX) in the scanning
TEM mode of the electron microscope.26 Cross sections of
the samples are made by focused ion beam (FIB) technique
following a standard protocol for TEM lamellae preparation.
Prior to FIB cutting 10 nm of carbon and a thick Pt layer is
deposited to protect the multilayer during FIB cutting. The
preparation and all experiments are performed at room
temperature. The thicknesses of the oxides on the silicon
substrates are determined via ellipsometry yielding
(300 = 3) nm for SiO, and (2.0 = 0.5) nm for Si,,.

A. HRTEM investigation

Cross-sectional HRTEM investigations in combination
with energy-dispersive X-ray spectroscopy (EDX) are made.
Cross-sections of sandwiches grown on the two different
substrates are shown in Figs. 2(a)-2(f) for different thick-
nesses of the Co layer. The lamellae (thickness=25nm)
have twice the extent of the lateral grain size of (11 = 2) nm,
which is determined via scanning electron microscopy.
Hence, the observed lattice patterns represent a superposition
of the structure of a few grains.

The Pt/Co/Pt sandwich structure grown on top of a SiO,
substrate is shown in Figs. 2(a) and 2(c). The surface of the
substrate exhibits a slight corrugation that is cloned into the
following interfaces, i.e., Pt/Co, Co/Pt, and Pt/C. Besides,
these mesoscopic corrugations caused by the substrate, the
interfaces appear sharp. While for films on SiO, three layers
are found (Pt/Co/Pt), as expected, the multilayer on Siyx
exhibits five layers (see Figs. 2(b), 2(d), and 2(f)). The EDX
analysis (Fig. 2(e)) reveals that two PtSi layers are formed
that are separated by a third layer. Presumably, the interca-
lated layer is a mixture of the natural silicon oxide and the
deposited Pt. The oxygen content is not plotted in Fig. 2(e)
as its intensity is too small to be separated from the back-
ground signal. Nonetheless, the drop in the Pt and Si signal
indicates the presence of a third species in this region. The
upper PtSi layer reveals a Si gradient in the stacking direc-
tion. The Si/Pt ratio at the oxide/PtSi interface, which is the
same as in the lower PtSi layer, decreases to nearly zero at
the PtSi/Co interface. Hence, the Co grows on a surface that
consists almost entirely of Pt. The formation of a PtSi alloy
has been previously reported when Si/Pt samples are heated
during or after deposition of Pt on Si.>’° Intermixing of Si
and sputter deposited Pt, however, has not been reported so
far for Co/Pt films prepared by magnetron sputtering on Siy
at room temperature.”-"

The EDX analysis (Fig. 2(e)) reveals that a considerable
amount of Pt penetrates into the single-crystalline Si
substrate (penetration depth of about 5nm). This finding is
confirmed by the contrast in the micrograph of Fig. 2(g)
which is obtained utilizing HAADF STEM (High Angle
Annular Dark Field Scanning Transmission Electron
Microscopy). As dark field images give a sharp composition
contrast,”” the decreasing intensity with increasing distance
from the interface illustrates the decreasing Pt content in the
Si. Both the EDX profile (yellow) and the dark field image
reveal the same structure which emphasizes the penetration
of Pt into the Si.
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The HRTEM measurements further demonstrate that the
lower PtSi layer does not show any lattice fringes (see Fig.
2(d)), which indicates that it is amorphous. On the other
hand, the upper PtSi layer clearly contains crystal fringes,
which proceed through the Co up to the Pt cap layer (see
Fig. 2(d)). This indicates that successive Co and Pt layers
grow in a crystalline phase on the upper most crystalline part
of the seed layer. On SiO, the crystallinity is found in all
three layers (see Fig. 2(c)).

B. X-ray investigation

The HRTEM measurements give a good insight into the
local structure. To obtain the averaged structural properties
over a macroscopic lateral scale X-ray reflectometry (XRR)
and diffraction (XRD) are carried out. In Fig. 3(a), the specu-
larly reflected X-ray intensity is plotted versus the scattering
vector Q,=4mn/. sinf, where 0 is the reflection angle.
Shown are the results obtained from sandwiches deposited
on both SiO, and Si,y substrates (fc, =3.2nm). The curves
for SiO, (blue) and Siy, (red) are fitted by applying Parratt’s
recursive formalism®* > taking the results of the TEM anal-
ysis into account, i.e., assuming a Pt/Co/Pt and a PtSi/PtSi-
oxide/PtSi/Co/Pt stack for the sandwiches on SiO, and Sig,
substrates, respectively. For the fitting, minor variations of
the layer thicknesses obtained by TEM as well as small
changes of the scattering length densities (assuming bulk
values36’37) are tolerated. The fits (black solid lines) repro-
duce the data for both substrates very well (Fig. 3(a)). The
fitting procedure provides values for the width of the rough-
ness and zone of interdiffusion ¢ at the interfaces of
0= (3 *= 1) monolayers. Off-specular scans allow for the
separation of roughness and intermixing as the latter does
not give rise to off-specular scattering. The results indicate
that the films are very smooth with a roughness of about one
monolayer, so that ¢ is dominated by the CoPt interdiffusion
zone (not shown). The XRR results prove that PtSi layers are
present also on a large scale for the sandwiches grown on
Siyx. Hence, the HRTEM investigations can be taken as
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FIG. 2. HRTEM  investigation of
Pt(5nm)/Co (tc,)/Pt (3nm) sand-
wiches. Micrographs (a) and (b) dis-
play the cross-sections of films with
fco=5nm grown on SiO, and Si,,
respectively. The images (c) and (d)
show zooms into the structure dis-
played in (a) and (b), respectively.
While on SiO, the stack is a trilayer,
on Si,, two PtSi layers appear which
are separated by a PtSi-oxide layer.
Panel (e) gives an EDX cross-section
of the film with /c,=9nm grown on
Siox. (f) shows the corresponding
micrograph while panel (g) displays a
HAADF STEM image with the Pt con-
centration profile from EDX (yellow).

characteristic for the sample. On the other hand, the X-ray
reflectivity curve can only be fitted reasonably well for the
multilayers on SiO, when assuming a pure Pt/Co/Pt trilayer.
The latter confirms that PtSi formation is prevented by the
thick oxide layer.
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FIG. 3. X-ray investigation of Pt (5 nm)/Co (3.2 nm)/Pt (3 nm). Plot (a) gives
the results of X-ray reflectometry measurements on Si,, (red line) and SiO,
(blue line). The black solid lines are fits to the curves utilizing Parratt’s re-
cursive formalism. Images (b) and (c) are diffraction maps /(Q.,w) for SiO,
(b) and Si, (c), respectively, showing the Pt(111) peak. The intensity peaks
that are not centered around o = 0° are artifacts caused by the experimental
set-up. (d) displays the integrated intensity /(w) =3, I(w,0:) in the
range Q.=2.7 - 2.8 A~! for Sioy (red) and SiO, (blue). The black lines are
Gaussian fits. Plot (e) displays XRD scans I(Q., =0) for Siy, (red) SiO,
(blue). The black lines represent the results of the fitting using the kinematic
approximation.
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The crystallinity of the samples is analyzed by high angle
X-ray diffraction (XRD). Rocking scans are performed in
which the sample is rotated (angle ) about the axis perpendic-
ular to the scattering plane (fixed 260 angle). « = 0° represents
the classical 20-geometry with 0 measured with respect to the
normal of the macroscopic surface. Intensity maps I(w,Q.) are
shown in Figs. 3(b) and 3(c) for equal Co thickness (3.2 nm)
grown on the two substrates. In the plot, the range of scattering
vectors of 2.283 A" <0.<3.285 A lis shown, where fcc
Pt(111), fcc Co(111), and hep Co(0001) bulk diffraction peaks
must show up. For both substrates intensity peaks are observed
in the vicinity of the fcc Pt(111) bulk position
(0.=2.776 Afl), while no traces of diffraction intensities due
to Co are found. The latter comes from the fact that the Co
thickness is small and Co has a much smaller scattering cross-
section than Pt.*® The maximum of the Pt(111) peaks is always
located at w ~ 0° which becomes evident with the plot of the
integrated intensity /(w) =), I(w,Q.) created from the
maps (Fig. 3(d)). The plots demonstrate a preferential [111]
orientation of the Pt crystallites. Further evidence for the pro-
nounced Pt(111) texture is the absence of the Pt(200) peak at
0.=3.205 Al (in Fig. 3(b)/3(c)) which should appear for a
random orientation of crystallites.*® The distribution of the ori-
entation of the grains is well fitted by a Gaussian (Fig. 3(d)). A
quantitative measure of the degree of texture is the full width
at half maximum b,. On SiO, the Pt (111) peak is slightly
wider (FWHM: b, = (23 = 2)°) than on Siyy (b, = (15 %= 3)°)
meaning that on Si,, the (111)-texture is more pronounced
than on SiO,.

The cross-section of the diffraction maps, I(Q,) at
o =0°, is plotted in Fig. 3(e). Two small satellites on both
sides of the Pt(111) peak are caused by the variation of the
material in the perpendicular direction, i.e., a result of
the layered structure.>® The profile /(Q.) is modeled within
the kinematic approximation.***' In accordance with the
HRTEM investigation, the best fit can be obtained by
assuming a Pt/Co/Pt and a (amorphous) PtSi/(amorphous)
PtSi-oxide/PtSi/Co/Pt stack for the sandwiches on SiO, and
Siyx substrate, respectively. Only the latter three crystalline
layers (PtSi/Co/Pt) contribute to the scattering in the range
of 0.=2.776 A~!. The fit yields the total thickness of the
crystalline constituents from which the thickness of the crys-
talline PtSi can be estimated. Taking the nominal thicknesses
for the Co film and the Pt cap layer, we obtain for the crystal-
line PtSi layer fed,siox =(3 = 1) nm. The value is signifi-
cantly smaller than the thickness of the crystalline seed layer
on SiO; (fgeeasio,= (5.0 £0.1) nm) and fits very well the
thickness of that layer obtained from the HRTEM image.

Another striking difference between the plots in Fig.
3(e) is the position of the main peak which indicates that the
two seed layers have different lattice parameter. On SiO,,
the peak is at Q.= (2.757 = 0.003) A~! while for Pt grown
on Si,, it is at Q.= (2.769 = 0.003) /&_1, which gives a lat-
tice spacing of dpyi11)si0,=(0.2278 = 0.0003) nm and
dp111y,si0x = (0.2269 = 0.0003) nm, respectively. The value
for Pt on Si,, is very close to the value of bulk Pt
dppuik = 0.2263 nm, while for SiO,, the interplanar spacing
of the Pt layers is expanded by 0.7% compared to bulk Pt.
Hence, it can be concluded that Co deposition on Pt/Si,, is
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comparable to Co grown on Pt(111). The surface anisotropy
that is attained here is indeed very close to the maximum
values published for Co/Pt(11 1).1’3

So far PtSi alloying has not been reported for magnetron
sputtered Co/Pt films grown on Si at room temperature. To
cross-check our results magnetron sputtered Pt (5nm)/Co
(2nm)/Pt (3nm) trilayers are prepared and investigated via
XRD and XRR. The spectra for layers produced on Si,, and
SiO, do not show any significant difference which indicates
that PtSi and the intercalated oxide does not exist (not shown).
The latter results document that the high energy of the ions in
the ECR sputtering causes the PtSi formation. Note that for
thinner ECR seed layer thicknesses (fpgcRrseea <4nm), we
observe that the magnetic anisotropy significantly decreases,
which might be a consequence of CoSi alloy formation as the
enthalpy of formation for PtSi and CoSi are comparable.** The
microscopic mechanism that drives the Pt into the Si lattice in
the ECR sputtering is not clear and outside the focus of the
study. Two processes can be imagined: (a) the Pt particles with
energy of about 20eV (Ref. 43) directly penetrate and/or (b)
high energy Ar'-ions (<1.2keV) reaching the substrate
enforce the intermixing and the creation of pinholes in the thin
natural oxide. Through the pinholes the Si can diffuse outward
and the Pt vice versa inward.

To answer the question whether the Co grows in hcp or
fcc structure, XRD scans are performed by varying the angle
between film normal and plane of incidence (not shown). To
overcome the small signals of the Co peaks, the Co thickness
is increased to fc, =50nm. The scattering intensities show
the characteristics of the fcc phase and no hcp features.
This result is in accordance with the value for the volume
contribution to magnetic anisotropy obtained from the plot
in Fig. 1, which are Ky, = (0.24 £ 0.02) MJ/m? for SiO, and
(0.2 =0.1)MJ/m’® for Si,,. The found anisotropy constants
are smaller than the literature values for hcp Co (Ky pnep
~0.5MJ/m> (Ref. 16)) but larger than the literature values
of fcc Co (Ky fec = 0.02 MJ/m? (Ref. 44)). As the seed layer
can only cause a tensile in-plane strain in the Co layer, which
strengthens the out of plane anisotropy,****° this is in accord-
ance with the fact that the Co is in its fcc phase.

lll. DISCUSSION OF THE DIFFERENCE IN SURFACE
ANISOTROPY CONSTANT

According to the above results, the splitting of the stack
into homogeneous bulk parts separated by sharp interfaces
seems to be justified. Utilizing this model, we discuss possi-
ble structural origins (texture, roughness, alloying, and strain
at the interface) for the strong difference in K of 0.4 mJ/m?>
between both substrates (Fig. 1).

For crystalline Co/Pt layered structures, the dependence
of Kg on interface orientation has been reported.”>**° A
change from (111) to (110) orientation of the CoPt multi-
layers causes a drop of K by 0.55 mJ/m>.* A theoretical
estimation has given a decrease of 0.15 mJ/m*.>* The mean
tilting of the crystallites o can be estimated by o < ¢
= b(,,/(Z\/Zln 2), yielding ;o < 6° and dg00 < 10°. The
difference in texture is even smaller (about 4°). Hence, it
appears unrealistic (in the light of the above mentioned



105306-5 Winkler et al.
results) to ascribe the change of 0.4 mJ/m? to that small
angle deviation.

The interfacial roughness can cause a reduction of K as
proposed by Bruno.” The relative change is given as a func-
tion of lateral coherence length L and modulation amplitude
g, i.e., AK¢/Kg=—20/L. Taking the geometries from the
HRTEM picture (Fig. 2), Lsio,= (14 £2) nm and 0.orsi0,
=(1.0£0.3) nm, we obtain a relative reduction of AKg/
Kssiox = (14 = 11)%, which corresponds to AKg=0.13 mJ/
m”. As the modulation for Si,, is similar the difference in K
will be even smaller than the above value and thus far below
the observed AKg of 0.4 mJ/m?.

The significant difference of 0.7% in the lattice constant
of the Pt seed might influence the creation of the CoPt alloy
at the interface. Such alloys can cause contributions to an
effective interface anisotropy Ks coprerr- Then, the difference
in Ky is the product of interface thickness times the differ-
ence of the bulk anisotropy values of the two presumable
alloys. For AKs=0.4 mJ/m?, we expect a difference in the
bulk values of AKjy copr 0.6 MJ/m? using the thickness of
the interdiffusion zone ¢ determined via XRR.

The observation of Co;_,Pt; alloy formation at the
interfaces is in line with previous studies dealing with sput-
tered Co/Pt films.>”' The published values of the volume
anisotropies of homogeneous, disordered Co;_,Pt, alloys,
however, are considerably lower than AKy cop, namely,
Kiy~0.3MJ/m® (Refs. 52-54) is found independent of the
stoichiometry.53 If, however, the L1, configuration of
CoPt(111) appears at the Pt/Co interface on the Si,, substrate
the strong difference in AK,y cope Would be understandable
as the L1, phase is known to have a strong anisotropy due to
a tetragonal distortion of the lattice.”>>®

Due to the strong lattice mismatch between Co and Pt, a
large strain can be expected in crystalline growth'®* (coher-
ent thickness regime). As a large amount of energy is stored
in the strained lattice the system tends to relax via creation
of misfit dislocations (incoherent regime).’® Even in case of
lattice mismatch in the range of 10% a very thin coherent
regime was found via sophisticated techniques of stress
measurements.*¥%%%! In case of small lattice mismatch, the
coherent-incoherent transition leads to a kink in the
K efr(tco) - tco plots which shows up far above the mono-
layer range (e.g. at ty; = 1.3—1.5 nm for Ni on Cu).*0-62

The most obvious difference between the two plots in
Fig. 1 is the deviation of K| (fco) - fco from the linear
behavior for 7c, <1.1nm for sandwiches grown on Sigy,
while the deviation is not found on SiO,. With the above
considerations, it seems reasonable to assume for PtSi/PtSi-
oxide/PtSi/Co/Pt a broad coherent regime (up to 1.1nm)
while for Pt/Co/Pt on SiO, the transition is well below 1 nm.
Due to the larger thickness of a strained interface region, the
PtSi/oxide/PtSi/Co/Pt should exhibit a stronger contribution
to K. Importantly, a tensile strain in the (111) plane leads to
a magnetoelastic contribution favoring a [111] orientation of
magnetization as observed experimentally, no matter
whether it is strain in Co or in Co;_,Pt, alloy as the relevant
parameters, i.e., magnetostriction and elastic constants, are
similar.*”** Quantitatively, the difference in K can be
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explained by a difference in strain in the order of 5% using
the constants of Ref. 45.

In the above considerations, both interfaces (Pt/Co and
Co/Pt) are treated as equal, i.e., giving the same contribution
to the magnetic anisotropy. Assuming that the interfaces of
Co and cap layer are the same for both substrates exhibiting
the K value of Pt/Co/Pt on SiO, a large interface contribu-
tion of AKg=0.8 mJ/m? has to be appointed to the interface
between Co and Pt seed layer created on Si,y.

IV. CONCLUSION

In conclusion, we find that the different thickness of
oxides on silicon has a strong impact on the layer composi-
tion when Pt seed layers are created via ion assisted sputter-
ing. While the thick oxide blocks the penetration of Pt into
the Si substrate and the subsequent building of silicide, the
thin oxide is intercalated between two silicide layers from
which the upper one exhibits crystallinity. The upper PtSi is
important as it exhibits a gradient in the Si content. The
decrease of Si content towards the interface to Co allows for
a better adaptation of the lattice. The topmost seed layer
exhibits almost the lattice constant of bulk Pt, while for a
thick oxide (Si0,), the seed layer is more strained. It is put
forward that the latter difference of the Pt template is respon-
sible for variations in the subsequent Co growth and for the
observed strong difference in the interface anisotropy. The
investigation demonstrates that minor, apparently dispensa-
ble, differences of the substrate have strong effects on the
magnetic anisotropy. It turns out that the latter is an

extremely sensitive probe for the underlying sample
structure.
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