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Report:

CoCrPt alloys and Co/Pt multilayers are excellent candidates for perpendicular magnetic or
magneto-optic recording. Very recently we have combined these two systems CoCrPt and
Co/Pt in a novel multilayer type: CoCr/Pt. First magneto-optic Kerr (MOKE) spectroscopy
measurements have revealed a very large Kerr rotation enhancement at high energies (at
about 4 ¢V) which is larger than the one of CoCrPt alloys, in combination with perpendicular

anisotropy. In the HE-1777 experiment, x-ray magnetic circular dichroism measurements



have been performed on such multilayers at a temperature of 10 K. A 1 T field was adequate
to bring the samples with perpendicular anisotropy to magnetic saturation, as Figure 1
reveals. XMCD signals were recorded at the L3, edges of Pt in all samples which were tested.
Typically, in Figure 2 we show the XMCD signal recorded at the L;, edges of Pt for a
CoCr(1 nm)/Pt(0.6 nm) multilayer with perpendicular anisotropy. Using the sum rules, the
ratio of orbital-to-spin magnetic moment was found to be relatively small, of about 0.1440.01
only, as compared to the typical value of 0.2 for Co/Pt or Ni/Pt multilayers. The total
magnetic moment carried by the 5d shell of Pt is 0.17 ug/atom. These findings are in good
agreement with measurements on bulk CoCrPt and CoCrPtTa samples, which were earlier
published [1]. No large Pt orbital moment contribution or large Pt orbital moment anisotropy
was revealed. This should be attributed to the presence of Cr, which modifies the electronic
structure of both, Co and Pt. Co acquires a small (Ni-like) magnetic moment [2] and Pt spin
and orbital moment decrease as compared to Co/Pt multilayers. Then, the perpendicular
anisotropy observed in the CoCr/Pt system seems to originate mainly from the decrease of the

shape anisotropy. More analysis is in process and the results will be presented in a future

publication [3].
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Figure 2: XMCD signals at the L3, edges of Pt in
a CoCr/Pt multilayer.

Figure 1: Hysteresis loops at perpendicular field
direction recorded by MOKE (stars) and XMCD
(circles)
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