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Report:

In this experiment, the Au magnetic moments in AuFe alloys in both the fcc and the bcc phase
were investigated by means of the x-ray magnetic circular dichroism (XMCD) technique. The
samples were fabricated in bulk form by the arc melting technique under 600 mbar Ar
atmosphere. X-ray diffraction (XRD) measurements have revealed that samples with high Fe
concentration are bce, while as the Au concentration increases, the fcc structure is stabilized. Our

SQUID magnetometry experiments have revealed that the bcc samples have a total



magnetization which is consistent to the magnetization of bulk Fe (about 1700 emu/cm?®). On the
other hand, the magnetic moment per unit cell in the fcc samples is very large (it corresponds to
about 3 pg/Fe-atom — high spin state).

XMCD experiments were done on three samples, namely bcc AusFeg;, fcc AusgFesy and fcc
AuzsFe,s alloys at the Au L-edges. A reference pure Au metal foil was also measured. Below we
present preliminary results for our measurements. In Figure 1 we show the XRD spectrum from
the AusgFesp alloy indicating the stabilization of a single phase. In Figure 2, we show the x-ray
absorption (XAS) and the XMCD spectra from the same alloy. From the XMCD spectra one may
clearly see an induced Au moment aligned perallel to the Fe moment. Finally, Figure 3 shows an
increase of the Au moment with the Fe-content of the alloys. At the moment, ab initio
calculations are taken place from A.N. Yaresko in order a complete theoretical and experimental

understanding to be developed [1].
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Figure 1: XRD from AusoFeso alloy (sample A). Figure 2: XAS (top, solid line) and XMCD
XRD peaks are labeled. The spectrum provides a (bottom) spectra recorded at the L-edges of Au in
clear evidence for a fcc single-phase solid sample A. The corresponding XAS spectra of
solution. reference fcc Au are also shown (dashed line).
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Figure 3: XMCD spectra at the L3, edges of Au in

bce AusFegr alloy (dashed), fcc AusgFesp alloy (thin solid)

and fcc AusFegs alloy (thick solid line).
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