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OBJECTIVE & GOALS

a

»>In-situ analysis of the elemental and isotopic composition
»>High lateral and vertical resolution

»In-situ radi-isotope chronology

» Chemical mapping of heterogeneous surfaces
»Preselection of samples for sample return missions

»Investigations on individual mineral grains, e.g., regolith, soils, rocks, etc.
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INSTRUMENTATION & PRINCIPLES
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INSTRUMENTAL PERFORMANCE \
DYNAMIC RANGE AND SENSITIVITY
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Measurement sensitivity of both metallic and non-
metallic elements and their isotopes down to few tens of
ppb.
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Dynamic range of the system enhanced by
using HG (high gain) and LG (low gain)
measurement procedure.

[ ST T D T D)
MIST: ElomontFa
Dynamic range of at least 8 orders of
magnitude. * Quantitative measurements can be achieved by using
standard samples.

ISOTOPE MEASUREMENTS
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Reference: NIST;  Abs. Accuracy = abs(Ref. data — LMS data)

Rel. Accuracy = abs((Ref. Data — LMS data) / Ref. data)

GALENA SAMPLES FROM DIFFERENT LOCATIONS
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Reference: TIMS measurements

ALLENDE METEORITE
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Reference: I. N. Tolstikhin and J. D. Kramers, 2008; H. Y. McSween and G. R. Huss, 2010

-> ISOTOPE MEASUREMENTS WITH PER MILL TO SUB PER MILL UNCERTAINTIES!
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K Measurements on Allende Meteorite | |Allende Pellet|Huss, 2010
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CONCLUSIONS & OUTLOOK

* High mass resolution of up to m/Am ~ 900 — 1000 and high dynamic range of at least 103

* Detection limit of metallic and non-metallic elements as low as few tens of ppb

* %o -accuracy of isotop ements - radi

tope chronology, alteration, surface processes, etc.

*  Further improvement in detection sensitivity, accuracy and precision by
application of short-pulse laser sources, e.g., fs-laser

* Instrument calibration with a range of minerals and rocks, e.g., lunar
simulants, etc.
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