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There is much interest and debate concerning the origin of ferromagnetism in dilute alloys of 

MnxGa1-xAs and other magnetically doped semiconductors [1]. The Mn acts as an acceptor 
introducing itinerant holes into the semiconductor. The ferromagnetic (FM) coupling between 
the magnetic Mn2+ is thought to be via RKKY screening by the itinerant hole gas [2]. This 
coupling induces FM order at concentrations less than 10%, but increasing antiferromagnetic 
(AFM) disorder at higher concentrations. The Curie temperature TC increases to a maximum of a 
few hundred K at around 8% alloying. 

What has not been appreciated is that a similar behavior is observed in dilute alloys of                                   
 
 
 
 
 
 
 

Ni atoms and form a random alloy. The itinerant ferromagnetism is due to a gas of spin-holes. At 
low concentrations, the Mn increases the density of these spin-holes such that the average 
magnetization per atom increases along the -45o branch of the Slater-Pauling curve. At about 
10% concentration, the nature of the FM coupling changes.  

In an effort to understand this behavior, we have measured magnetic circular dichroism at the 
SRC at port 123 with the MCD chamber. Samples were epitaxially grown in UHV on Si(100) 
with a Cu(30 Å)/ Ni1-xMnx(100 Å)/Cu(30 Å) trilayer where x is the percent Mn desired for each 
sample. Calculations were performed to determine the magnetic moment at various saturation 
fields [3]. Results of these calculations will be presented. 
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MnxNi1-x, Figure. The mechanism of 
this spin-hole induced ferromagnetism 
is not understood. Semiconductors have 
a severe materials problem. The Mn 
can substitute at lattice sites 
interstitially with a finite-size energy 
gap. In Ni, the Mn atoms replace 
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