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Many meteorites and lunar samples have been ex-
posed to galactic cosmic rays over long intervals 
resulting in nuclear reactions, including secondary 
neutron production. Capture of such neutrons can 
strongly falsify measured isotope ratios and lead to 
erroneous interpretations of isotope data for extrater-
restrial samples [e.g., 1,2]. Here, we show that com-
bined analysis of non-radiogenic Hf (mainly affected 
by epithermal neutrons) and Sm (mainly affected by 
thermal neutrons) isotope compositions readily con-
strains a) the neutron energy spectrum and b) the 
total neutron fluence of a sample. Both are crucial 
for correcting neutron capture (NC) effects [e.g., 
1,2]. Using a set of meteorites and lunar samples, we 
document the importance of target composition and 
find that in Fe-dominated matrices, epithermal NC 
reactions dominate, whereas in silicate matrices, 
high contents of incompatible trace elements pro-
mote epithermal over thermal NC reactions. These 
systematics and implications for choosing appropri-
ate NC monitors will be explored. 
[1] Sprung, P. et al. (2010) EPSL 295, 1–11. [2] Sprung, 
P. et al (2012) 43rd LPSC, march 2012, abstract #2194. 
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