


been more strongly suspected of 25Mg implant hetero-
geneity. 
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Figure 2. Comparison between the number of counts per 
pixel against proportion of pixels with that number of counts 
as a fraction of the total number of pixels (data points with 
error bars).  Also shown is a Poisson distribution with a 
mean value equal to the pixel data. 
 

The fit between the measured counts distributed 
between pixels and a Poisson distribution is extremely 
good.  This implies that the distribution is random.  
Repeat analyses on both the Si and Sandia diamond 
standard were all consistent with this conclusion.  Nor 
was there any evidence that counts between 
neighbouring pixels were correlated leading us to con-
clude that the 25Mg implantation standards used as 
calibration standards for the Genesis samples were not 
subject to systematic errors due to heterogeneous im-
plantation. 

Contamination of collector surfaces.  Analyses of 
Si, Ge and diamond-like-carbon collector materials 
from Genesis showed particulates on or just under the 
surface to a depth of a few nm.  These were mostly 
removed by cleaning in a reduced-power ultrasonic 
using a series of organic solvents followed by a Micro-
90 and UHP-water rinses, but depth profiles of several 
elements showed declining values from the surface to 
still measurable quantities at depths of tens of nm.  Of 
particular surprise were very significant quantities of 
Cs which can only have come from earlier analyses 
using a Cameca 6f ion probe.  Although O- primary 
ion beams were used in these analyses, Cs deposition 
in ion columns over the history of the instrument must 
have been resputtered and deposited onto the samples.  
Indeed since the primary ion beam is of high energy, 
the ions will be implanted to some depth.  This is 
likely true of other elements in primary ion columns 
too which may include Fe and other elements found in 
the metals used to fabricate the ion columns. 
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Figure 3.  Measured 133Cs depth profile in Genesis diamond 
sample 20732,2.  The apparent depth to which Cs was meas-
ured may be due to real implantation of the Cs but also to 
artifacts such as primary ion beam mixing of the surface 
layers which may fold in an abundant surface element deeper 
and deeper into the material as depth profiling progresses. 
 

Discussion:  TOFSIMS offers complimentary ca-
pabilities to other SIMS techniques and can accurately 
obtain depth profiles to detect very low abundance 
elements with sufficient sensitivity to analyse solar 
wind profiles.  Extreme care will be needed however 
in obtaining such profiles as they are prone to artifacts 
that may obscure solar wind elemental profiles. 
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