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Isotopic mass fractionation is an important parameter to be de-
termined in early solar system materials.  High temperature process-
ing through evaporation and condensation lead to changes in iso-
topic abundances and so obtaining high precision and accuracy data 
on different phases can lead to insights to formation conditions and 
processes involved.  Secondary Ion Mass Spectrometry (SIMS) has 
been used for measurement of such effects for some time, but it is 
generally acknowledged that a fundamental difficulty in this tech-
nique is the large correction that has to be applied for instrumentally 
induced fractionation and the problems associated with obtaining 
accurate and reproducible estimates of that fractionation.  A better 
understanding will be important in analytical design where obtaining 
accurate mass fractionation is of primary importance.  Such an ex-
ample is the analysis of Genesis return samples where concentra-
tions are low and concentrated in the top few hundred nanometers, 
characteristics that are well suited to SIMS analysis.   

Most discussion has centered around the use of Cameca ion mi-
croscopes for measurements. It is evident that a number of machine 
parameters must be held as stable as possible during the course of 
analysis such as alignment of primary and secondary ion optical 
axes, bandwidth of secondary ion energy, and beam truncation at 
defining slits and apertures.  If these parameters are controlled, data 
at the level of counting statistics or close to noise limits of elec-
trometers can be obtained.   

Various results indicate that the SHRIMP ion microprobes are 
less prone to isotopic variation that would be ascribed to changing 
geometric and ion optic conditions.  In part this appears to be due to 
the wider secondary-ion acceptance of the mass analyzer of the 
SHRIMP instruments.  This allows less truncation of the beam, es-
pecially at the energy slit that is either not inserted or operated with 
a very large bandwidth (>100 eV).  The SHRIMP ion microprobes 
themselves have different ion extraction geometries and beam trans-
fer systems and so it is necessary to evaluate the different systems 
for optimal conditions for isotope mass fractionation measurements. 
The basic alignment of the SHRIMP systems is carried out as a con-
sequence of obtaining focus in the shallow depth of field viewing 
optics. 

In evaluating ion probe geometries, differences in the SHRIMP I 
versus SHRIMP II designs are of interest.  Early Mg isotopic data 
from SHRIMP I suggested that instrumentally induced fractionation 
could be controlled to better than 0.2 ‰/amu with surprisingly little 
attention to analytical set up [1].  Measurements of Allende 4691 
spinel at +4.74 ± 0.16 ‰ (2σ) are in good agreement with TIMS 
analyses of [2].  SHRIMP I utilizes slit-einzel lenses whereas the 
SHRIMP II design uses a quadrupole lens extraction system, model-
ing of which appears to suggest a larger potential for isotopic dis-
crimination at the source slit, but which achieves higher transmis-
sion.  

A better understanding of the relationship between the ion opti-
cal design and measurement stability should lead to better intrinsic 
fractionation measurements. 
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