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Introduction: Half of the heavy elements (A>60) are 

synthesized by rapid neutron capture (r-process) and the site and 
nature of the r-process production is still under discussion. 
Astronomical observations show a universal pattern for r-process 
elements with 56<Z<75 as well as deviations from this universal 
pattern for Z<56 and Z>75 suggesting more than one r-process 
site [1]. This is also supported by data from chondritic 
meteorites, which require at least two different sites to explain 
the observed data [2]. Amongst the different ideas, core-collapse 
supernovae and neutron star mergers are largely accepted [3].  

Presolar grains are stellar condensates from single stars 
originating from many different sources. Analyzing r-process 
abundance patterns in these grains can help to determine how 
many sites have contributed to the r-process. Additionally, the 
grains can be dated using the U/Th-ratio, which seems to be very 
robust in contrast to Th/Eu-dating, because only actinide 
elements are involved [1].  

Experimental: Heavy elements in presolar grains are of very 
low abundances (ppb to ppm levels). The number of atoms in a 
single grain of 1 µm diameter is around 5×1011 and heavy 
element abundances of a few ppm or less result in less than 106 
atoms being available per element for analysis in each grain. 

Therefore, to be able to determine heavy element abundances 
and their ratios in presolar SiC grains two conditions have to be 
met: i) several different elements must be measured 
simultaneously and ii) high sensitivity is necessary to detect the 
low abundances of these heavy elements. To fulfill the first 
requirement we decided to use a time-of-flight mass spectrometer 
which detects all masses in parallel. Secondly, we also use non-
resonant laser post-ionization of secondary neutrals to give a 
higher useful yield than secondary ion mass spectrometry. 

At 157 nm laser wavelength the photons have an energy of 
7.9 eV, which is sufficient to ionize almost all heavy elements 
with A>60 and higher than the ionization potentials of Th and U, 
which should make it possible to analyze and therefore date these 
grains. We have already demonstrated yields of around 1% with 
laser post-ionization [4] using a Ga-primary ion gun. This is one 
to two orders of magnitude better than without post-ionization. 
Unfortunately, analyses of heavy elements were limited by 
molecular interferences with Ga-primary ions. 

Our new TOFSIMS instrument, based on the previous design 
[4], is equipped with a Au gun and has already been used 
successfully to analyze presolar Graphite grains [5]. By the use 
of Au as primary ion species molecular interferences involving 
primary ions are mostly avoided. 

Results: First results will be presented at the conference. 
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