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Fig. 3. XAS and XMCD at the Au-L2,3 edges for sample VV-130, at T=9 K and in field of 9 T.
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Fig. 4. XAS and XMCD at the Au
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Fig. 4. XAS at the Fe-K edge for sample VV-129, VV-130 and a reference sample of Fe3O4 at T=9 
K. 

 

Here we compare the XANES at the Fe-K edge of both samples and of bulk Fe3O4, used as a 

reference. We note that the edge position is related to the oxidation state of the photoabsorber, the 

edge shifting towards lower energies with decreasing oxidation state. It is readily apparent that in 

the two samples the oxidation state of Fe is different, with the mixed valence oxide Fe3O4 

somewhat in between. Similar results have been obtained also for all the other samples, showing no 

magnetic moment on Au, and an Fe edge energy position almost equal to that of sample VV129.  

In conclusion, in this experiment several samples have been tested, with several different 

morphologies (flowers, dymers, core-shell, core-hollow shell, etc.). We found a sizeable magnetic 

moment on Au just in two cases: sample VV130 and nanoparticles of Fe-Au alloy. When a 

magnetic moment on Au is  present, Fe is always in a reduced oxidation state (closer to Fe(II) than 

to Fe(III) in VV130, metallic in the alloy). On the contrary, the presence of magnetism on Au is 

independent of morphology. Thus, it appears that magnetism is transferred to Au via an electronic 

mechanism, that implies an electron transfer from Au to Fe, and the creation of holes in the Au 5d 



states. A possible speculation is that the contact between the Au and FexOy nanocrystals is via an Fe 

layer, rather than via and oxide layer.  


