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     Introduction:  Recent measurements by the Near 
Earth Asteroid Rendezvous (NEAR) x-ray/gamma ray 
spectrometer system (XGRS) have shown the surface 
of 433 Eros to be depleted in sulfur [1]. This is a 
surprising result, as data from the XRS and NEAR’s 
Near Infrared Spectrometer describe a surface 
composition with elemental ratios (Mg/Si, Fe/Si, and 
Ca/Si) that are consistent with ratios for ordinary 
chondritic (OC) meteorites [2]. Sulfur, too, is inherent 
in the majority of OCs in the form of troilite (FeS), at 
typical abundance levels of 1 – 3 % [3]. XRS data 
describes the surface content of sulfur on Eros as less 
than or equal to 0.2%, the detection limit of the 
spectrometer. Assuming the mineralogy of Eros is 
chondritic in nature, what is the source of this 
discrepancy? Several possible mechanisms have been 
suggested: micrometeorite bombardment and species 
volatilization; solar wind bombardment; photon-
stimulated desorption. 
     Experiment:  To investigate the role of the solar 
wind in the preferential removal (or implantation) of 
sulfur from an asteroid surface, we irradiate FeS 
powder (<30 microns) with 4 keV He+ and monitor the 
sulfur reduction on the grain surface due to ion 
bombardment by x-ray photoelectron spectroscopy 
(XPS) [Figure 1]. The experiments are conducted in an 
ultra high vacuum chamber, where both irradiation and 
XPS measurements are done in situ to avoid oxidation 
of the mineral surface. Experimental details have been 
described by Dukes et al. [4] 
     We will present the effect of He+ ion irradiation on 
the relative abundances of sulfur and iron in troilite. In 
addition, we will use secondary ion mass spectrometry 
to determine whether the sulfur is lost from the sample 
by sputtering or implanted more deeply into the 
material.  
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Figure 1. A typical XPS spectrum of unirradiated FeS 
powder, after removing atmospheric contamination by 
low energy argon bombardment. Note the position of 
the S(2p) and S(2s) peaks, which appear at the correct 
energies for iron sulfide. We monitor the relative 
amount of sulfur with respect to iron by comparing 
peak area before and after 4 keV helium irradiation.  
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