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There are two quite different views of metallic glasses. One is that a 
glass forms when an under-cooled melt becomes kinetically frozen 
into a well of an energy landscape. This mechanism is quite univer-
sal and in principle occurs for all melts if they can be cooled rapidly 
enough. Usually such glasses tolerate the same wide composi-
tional variations of melts.  In the other view the glass is an efficient 
high-density low-energy packing of atoms into an aperiodic isotro-
pic structure. These glasses, which we dubbed q-glasses, are 
expected to be less tolerant of composition variations. 

Evidence of the existence of a q-glass in Al-Fe-Si is presented. The 
glass is the first phase to form from the melt on cooling, and it 
forms by a nucleation and growth process. A detailed study of the 
formation of  this glass from melts over a wide range of composi-
tions reveals that the glass behaves like a stoichiometric 

compound, with a concentration near 15 a/o Fe, 20 a/o Si.  There is an interface between the growing 
glass and the melt.  When the melt differs from the concentration of the glass, we find partitioning at this 
interface and isotropic Mullins-Sekerka instabilities.  With enough partitioning an icosahedral phase 
and/or complex intermetallic compounds, all with near-by compositions, form.  Studies are under way to 
see if the glass and these other phases have similar local atomic packings.
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