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Abstract:

Although the importance of microsites in soil biochemical processes
have long been assumed, techniques to directly probe these features
have largely been lacking. In secondary ion mass spectrometry
(SIMS), afocused ion beam bombards a sample surface ionizing
atomic and molecular secondary fragments, which are focused and
accelerated into a mass analyzer. Asthe primary ion beam is
rastered across the sample surface, two-dimensional information is
acquired allowing for ion imaging of selected chemical signatures.
Spatial resolution of less than 100 nm and mass resolution (m/delta
m) of greater than 10,000 are achievable with SIMS. Detection
limits of easily 1onizable species are often at the low ppb to mid ppt
level. In this presentation we will review fundamental concepts of
SIMS instrumentation and analysis as well as some examples of
recently implemented biological and geological applications.
Finally, we describe ongoing research that combines ion imaging
with isotope-ratio analysis to shed light on the sub-mm spatial scale
and physiochemical controls of inorganic N assimilation by soil
microbes.
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