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Introduction: The Genesis mission was successful in 

returning collector materials to Earth with solar wind atoms 
implanted in them [1].  Unfortunately the return capsule crashed 
on landing, rupturing the capsule and shattering the collector 
materials into fragments usually only ~10s mm2 in area.  Much 
work has been undertaken since the crash in September 2004 to 
remove the surface contamination and measure implanted solar 
wind atom profiles [2-4].  Proposed mechanisms for accelerating 
ions in the solar wind make slightly different predictions for 
relative elemental abundances so obtaining accurate elemental 
depth profiles and abundance measurements in the collector 
materials is crucial for distinguishing between these mechanisms.  
The abundance and depth profile of Al relative to other elements 
may be particularly diagnostic for distinguishing between solar 
wind acceleration mechanisms [5] and so is a key target for this 
work. 

Method: Samples 60130 (silicon) and 60623 (diamond-like 
carbon) were analyzed by using our IDLE 3 TOFSIMS 
instrument [6] using both a high spatial resolution Au+ primary 
ion beam for imaging surface contamination and also an O+ 
pulsed ion beam for depth profiling the samples.  Positive 
secondary ions were analyzed.  These samples were selected as 
they had not been analyzed in any other instrument previously 
but subjected only to cleaning procedures.  Spatial resolution was 
~500nm for Au+ and ~5μm for O+.  Secondary ions were 
analyzed with a mass resolution of 2500-4000 (the exact 
resolution varies over the mass spectrum).  

Results:  Extensive surface contamination of Na, Mg, Al, K 
and Ca was found, especially in scratches on the surface despite a 
cleaning regime developed over the past 4 years at JSC.  These 
could be removed relatively easily with ion beam sputtering but 
‘hotspots’ with high elemental abundances, particularly of Na, K, 
Al and Si were uncovered whilst depth profiling through the 
samples.  Isolating these areas by post-processing of the raw data 
allowed some discrimination against these areas of contamination 
but they make determining the solar wind profile for less 
abundant elements particularly challenging.  A widespread 
anomalously high abundance of vanadium was also found. 

Discussion: Despite the best cleaning techniques for the 
Genesis collector materials developed since the crash of the 
Genesis sample return capsule, high abundances of various key 
elements (Na, K, Ca, Si, Al) were found to exist as contamination 
both on and in the collector materials.  Methods of removing and 
avoiding these contaminated areas will be shown along with 
depth profiles for multiple elements in the silicon and diamond 
Genesis samples. 
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