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Sulfur is the principal candidate for the light element in Earth’s core, and certainly almost all the S present in Earth resides in the core.  Therefore, phase relations, melt temperatures, and eutectic melt compositions in the Fe-FeS system can provide invaluable information about the core temperature and composition.  Thus, we have begun a laser-heated diamond anvil study of the composition of eutectic melts of the Fe-rich side of the Fe-FeS system at high pressure.  
Our starting material is an intimate mixture of Fe with a 1-3 µm grain size and 7 wt. % elemental S.  The mixture was prepared following the techniques of Chudinovskikh and Boehler (2007).  Samples are contained in a sapphire ring which is over- and underlain by sapphire disks which insulate the sample from the diamond anvils (Figure 1).  This particular sample arrangement offers two advantages:  The ring contains the sample to prevent it from migrating out of the laser hot spot, and the entire assemblage including gasket can be easily recovered, set in epoxy and polished.  Pressure is determined from the shift in the flouresence of rubies embedded in the sample.  The samples are first heated to a subsolidus temperature for 10 to 30 minutes to ensure that the Fe and S react to form the subsolidus assemblage of Fe and Fe3S.  The samples are then either heated to the eutectic temperature as determined by Chudinovskikh and Boehler (2007) and Campbell et al. (2007) and then quenched, or they are heated until molten and slowly cooled to the eutectic temperature and quenched.  Samples are then recovered and polished.  Figure 2 is a photograph of a sample in reflected light (P=55 GPa, Cooled from molten to 1750 K).  The bright areas are presumably Fe and the darker areas interspersed in these bright areas are believed to be melt (other dark areas are remnants of the sapphire ring and disk).  The samples will be examined with the SEM to look for textural evidence of melt and the compositions of the coexisting phases will be determined.
References: Chudinovskikh and Boehler (2007) EPSL,257, pp. 97-103; Campbell et al. (2007) PEPI, 162, pp. 119-128.
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Figure 1.  Schematic of  Experimental Setup.
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Figure 2.  Reflected Light Image of Recovered Polished Sample.
