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Report:
The UHV diffractometer of the French CRG-IF beam-line, diffraction and EXAFS measurements can be

‘realised during the growth and/or during annealing: the sample holder allows to play with the beam
polarisation by flipping the sample from vertical to horizontal, the temperature substrate and the the flux of Pt

Pt-Co allovs grown alona the (111) direction have received much attention as promisins candidates for
high density &aeneLo-opdc &ordin g. owing to strong perpendicular magnetic anisotropy and increased Kerr
ioration  effxt. Several works on “thick” fiims ( 20-30nm)  obtained by codeposition. tend to prove the
presence of a new ordered phase with a predominant role on magnetic properties: this ordered phase would
be characterised by sequences of Pt rich / Co rich planes, but in a different way from the well known Liz
and Llo bulk ordered phases. To understand this behavoiur, we have developed our work in two directions:
1) we have first studied ultrathin alloy films, obtained by annealing a few layers of Co deposited on a
Pt(ll1) substrate .at room temperature, 2) we then turned to the first steps of growah of alloys by
codeposition on Pt(111), at vtiabie temperatures.

1) Annealing of Co deDosit orown at room temuerature  on Pt( 1 i 1)
L:pon annealin=.0 the I?t concentration of the surface film increases going through different surface alloy

metastable phases. In the case of 3 Co monolayers (ML), the kinetics, starting at 200°C, exhibits 3 regimes
before diffusion. which are observed along line 1 in lscans (fig. la) and kscans (fig. Ib) : (1) 220°C to 330°C
(alloy film thickness increasing from 3 to 5 ML), (2) 330°C to 410°C (5 to 7 ML) and (3) above 420°C (>7
I?&). The overall vanishing of the trace of the Pt rod, along line 2 (fig.. lb), as the annealing temperature T
increases. reveals a more and more diffuse interface but with an intensity modulation showing a CyCfiC

smooching of the interface for thicknesses of 5 and 7 layers. The intensity oscillations along non-specular
alloy rods indicate an homogeneous allov except for 2 layers. Annealing of-6 and 10 Co ML have been also

I
s;udied to investigate the effect of the Cd deposit thickness on the metastable states and their kinetics. Let us
mention that we have observed superstructures in the final state of these systems compatible with the L1:
sirucfure of the bulk ordered phases.



2) Pt Co grown by coevauoration  on Pt(111) at variable temperature
G&rily to the previous surface alloy (annealing of Co film grown at room temperature), diffraction

measurements show that the alloy stoichiometry does not change during annealing until 450°C and no trace
of the usual bulk alloy ordered phases has been observed. SEXAFS measurement was performed on
Pt&oT5 (12 ML thick) grown at 200°C, at Co-K edge for polarisation parallel and perpendicular to the
surface sample. Detection in current mode is achieved by dynodes electron multiplier, which was made by A.
Mougin and 0. Ulrich. Moreover SUV diffractometer motion allow to get rid of the @itches  in EXAFS
spectra due to the sample diffraction. A significant dichroism is observed in the experimental spectra
showing that Co atom environment is anisotropic.


