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Magnetic anisotropy of ultrathin films are usually tuned
by varying the film thickness, chemical composition or
structure. Increasing Co film thickness d above
drpr(~2nm) transition from out-of-plane into in-plane
magnetization state is observed. It was discovered [1,2]
that He ions irradiation also induces transition to in-plane
state for d>dgpr. However it was recently reported [3,4]
anew effect - Ga™ ion irradiation drives multiple both
vanishing and creation of perpendicular magnetic
anisotropy (PMA). Two branches of PMA were reported
on the 2D maps (d, F) Co thickness and Ga ions fluence
F. Possibilities of ion driven modification of magnetic
nanostructures are important for patterning [5] especially
by focus ion beam technique, where Ga ions are used.
The Co films with different buffer (Au or Pt) and
overlayer (Au or Pt) were deposited by molecular beam
epitaxy technique and magnetooptically studied for
different d and F. Magnetooptical studies show strong
influence of the Au and Pt on magnetic anisotropy
changes ploted as a (d, F) maps. For the following
sapphire/Pt(20nm)/Co(d=3nm)/(Pt or Au (5nm)) trilayers
were selected for XAS/XMCD measurements: non-
irradiated and two uniformly irradiated with fluences F;
and F, corresponding to the first and second PMA
branches, respectively. Synchrotron studies were
performed in 1D12 ESRF beamline using XAS and
XMCD techniques on Co K-edge and Pt L, 3 edges. XAS
studies for both irradiated samples showed: (i) changes
of the spectra shapes and (ii) big changes of the spectra
amplitude for the fluence F, connected with etching
process. Changes of shape spectra are probably related to
the mixing of the layers at the interfaces which forces
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a modification of the 3d and 4p shells of the Co atoms.
The electronic structure of transition metals is very
sensitive to changes of their local environment. Higher
number of Pt atoms in the nearest vicinity of Co atoms
modifies their d and p shells due to hybridization with
the d-states of Pt atoms. Above mentioned process create
very good conditions for the Co-Pt alloy formation in
irradiated samples — shape of obtained spectra on Co and
Pt absorption edges are similar to those for Co-Pt alloy
[6].

XMCD spectra for both Pt and Au cap layer in non-

irradiated samples obtained at the Co K-edge are similar
to the XMCD spectra obtained for a pure hcp Co layer.
For the samples irradiated with fluences F; and F, it is
possible to distinguish two additional peaks located
energetically in the same position like for CogsPty 5 alloy
with well developed L1, structure. This results is an
indication that the Co-Pt alloy is formed and probably
responsible for the enhanced magnetic anisotropy in
branches 1 and 2. However in samples with Au cap layer
effect is weaker because of presence only one Co/Pt
interface - mixing of Co and Au does not have influence
on magnetic changes.
XMCD Pt L,s-edge studies revealed increase of the
spectra amplitude for samples irradiated with fluences F;
and F, in relation to the non-irradiated sample. This fact
reflects the appearance of magnetic moments at the Pt
atoms which are induced by the magnetic moments of
adjacent Co atoms because of Co-Pt alloy formation.
However amplitude of the spectra for sample with Au
cap layer is smaller than for Pt cap layer because of
smaller number of Pt atoms close to Co in the Au/Co/Pt -
only at the one interface Co—Pt alloying take place. Such
behaviour is also visible in magnetic moments of Pt
atoms obtained from the sum rules calculations. The
moments at the Pt atoms in Pt/Co/Au are slightly smaller
than in Pt/Co/Pt. This might be related with different
number of Pt atoms in the Co surrounding. However for
both irradiated systems the magnetic moment is larger
than in the non-irradiated sample.
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