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Abstract

Method

There exists an important class of analytical problems that require both sensitivity and discrimination This
class is exemplified by the increasingly stringent demands of the electronic incustry for unambiguous Shown is a schematic diagram of the RIMS apparatus.
quantitative identification of trace impuritiesin semiconductor materias at high lateral resolution. Recently, There are two desorption sources shown — a DPSL
particulate analysis, the isotopic and elemental analysis of micron sized grains, has also began to occupy the Nd:YAG laser and an ion source (either a fine focused
analytical community. Thedifficulty in these two cases arises from the need to make the measurement before Ga* ion gun or a 5 keV Ar* source). When using laser
consuming thefew atoms of the element of interest while discriminating agairst the v ast excess of bulk atoms. desorption, the laser was brought onto the target through
Consider trace analysis of ppm Zr ina 1 micronsized SiC grain. This grain contairs alittle over 25000 Zr a Schwarzschild microscope that also allowed sample
atoms, half of which are %Zr (the major isotope) and only ~700 are in the important (as we shall see later) %Zr viewing using a dichroic mirror. Material atomized
isotope. Analysisis of course complicated by the need to discriminate bulk species, some of which (such as from the target was photoionized using any of several
Si;C) have nominally the same mass as the analyte. tunable dye lasers. The photoionized atoms are then

pulse extracted into a time of flight (TOF) mass

spectrometer whose reflectron was used to improve the

mass resolution (m/Am > 1000).

U The isotopic content of a material may have a dramatic effect on a
materials properties.
* Pure '2C diamond has a significantly higher thermal diffusion
coefficient. com
» Statistically nanometer sized objects will have a significant isotopic
variation.
O Isotopic Analysis is in many ways more challenging than trace
analysis.
* System stability is strongly tested.
* Sub “per mil” isotope ratios requires >10° counts in the minor 2 on o prowariaion
isotope peak.
* Every atom is needed if small samples are fo be measured. s ol s 167
* Minor isobaric interferences can skew results. continuum), but not Mo as can be seen from the lack of signal at mass 98 for instance. In spectrum b) 313.26 nm
O SARISA i ideal for such measurements. Bl i e i A M s e
* High Useful Yield. frequency-tripled Nd: YA G laser was used for sam ple ablation.
* Extreme noise immunity.
* Absolute noise identification.
U Initial Studies focus on meteoritic objects.
* Large anomalies.
« Initial studies can achieve significant results.
» Machine variations can be reduced while still producing Photoion signal versus mass for () resonant
impo@nt res. ults! ) ::i::rn::‘l‘::?e ;/(:Pol:]esmiséf%/rl‘:)ma:d S('ﬁiereiinf:
* Findings directly relate to how stars work — an important DOE laser detuned 0.1 nm. Note the lack of Zr and
mission. Ti, signal in either spectra.
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