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Introduction: R-process elements are of special interest in 

presolar grains. It is still unclear how many sites have contributed 
and/or if the r-process is universal [1,2] which would allow dat-
ing r-process material [3,4]. Analyzing r-process material in 
presolar grains however is a major challenge as the abundances 
of these elements are very low (≤ppm) and the grains very small 
(few micrometers in size) resulting in less than 106 atoms per 
element per grain. 

Dating single grains would help establish the grains’ lifetime 
in the interstellar medium (ISM). This is of special interest as the 
grains are bombarded by cosmic radiation during their travel 
through the ISM which limits their theoretical lifetime through 
sputtering [5] and might implant material [6] – although the latter 
could also happen during the formation of the grains or while 
incorporated into the forming solar system. 

Traditionally secondary ion mass spectrometry (SIMS) has 
been used for in situ measurements of single grains but ionization 
efficiencies are too small to analyze isotope ratios of trace ele-
ments. This can be overcome by using laser post-ionization of 
secondary neutrals which improves the instrument sensitivity 
significantly. 

Experimental: We used our time-of-flight SIMS instrument 
[7] which has an F2-excimer laser (157nm, 7.9eV) for non-
resonant ionization of secondary neutrals. Relative sensitivity 
factors for major elements have already been determined from 
silicate glass standards [7]. Sensitivity improvements from post-
ionization by up to two orders of magnitudes have been achieved. 

We have been able to detect heavy element impurities (Pd, 
Ag, Sn and Pt) in gold foil which are typically on the order of a 
few ppm only. The improved sensitivity allowed the determina-
tion of all the major isotope ratios of these elements demonstrat-
ing the instrument capabilities. 

Results: So far one presolar SiC grain (1.5µm in size) has 
been analyzed which was located with time-of-flight SIMS and 
confirmed with energy dispersive x-ray analysis. The abundances 
of heavy elements above iron in the grain were below the detec-
tion limits. The grain has a δ30Si-value of 20±50‰ with an Al 
abundance of ~1.5% relative to Si and other light elements well 
below 1%. The grain is therefore not of supernova origin and 
most likely a mainstream grain which might explain the very low 
or absent heavy elements. 

Outlook: The post-ionization is now working reliably and 
has been proven capable of detecting heavy elements in low 
abundances. We are currently locating more presolar grains in 
our acid-residue and gently separated samples which we will ana-
lyze using laser post-ionization to search for r-process patterns. 
More results will be presented at the conference. 
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