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Introduction: The irradiation history of meteorites can be 
deciphered by measuring the concentrations of cosmogenic 
radionuclides via Accelerator-Mass-Spectrometry (AMS) and 
application of physical model calculations. For a comprehensive 
discussion of the irradiation histories, the size of the meteoroides 
and the position of the analysed samples inside them, the 
radionuclides 10Be, 26Al and 53Mn were determined in same sample 
aliquots of 10 Martian meteorites. 

 
Aim of the study: Integrated studies of different cosmic ray 

products such as radionuclides in same sample aliquots of a 
meteorite are essential to a realistic understanding of their 
production in meteoroides. Additionally, the application of physical 
models not only allows the discussion of the irradiation history, the 
size of a meteoroid and the position of a sample in it, but also a 
understanding of the basic nuclear interactions between cosmic ray 
particles and meteoroid matter. This knowledge leads to a physical 
understanding of the cosmic ray induced production of nuclides in 
general. For accurate and realistic results same sample 
measurements of 26Al,  10Be and 53Mn were performed in this work. 
 

Experimental: We obtained samples of ten Martian meteorites 
from the Museum für Naturkunde, Berlin. The mass of each sample 
was around 100 mg. The chemical analysis was done using the 
method of Merchel et al. [1] employing ion exchange 
chromatography. The isotopic ratios in those samples were 
measured via AMS at the ETH Zürich (10Be and 26Al) and TU-
München (53Mn). The physical modelling was performed using the 
model of Michel and Leya [2]. 

 
Results: The results obtained so far are summarized in Table 1. 
 

Table 1: Measured cosmogenic radionuclides in Martian meteorites 
Meteorite 10Be 

[dpm/kg] 
26Al 
[dpm/kg] 

53Mn 
[dpm/kg Fe] 

ALH77005 - - 206.3 ± 13.2 
ALH84001 23.1 ± 0.7 72.6 ± 2.3 270.7 ± 23.0 
Chassigny 22.7 ± 0.7 50.5 ± 1.6 265.1 ± 15.1 
EETA79001A 5.3 ± 0.2 42.0 ± 2.2 42.8 ± 3.1 
Gov. Valadares 23.9 ± 0.8 86.8 ± 2.8 543.7 ± 45.1 
Lafayette 21.0 ± 0.7 83.0 ± 2.5 330.6 ± 24.1 
Nakhla 24.7 ± 0.8 90.0 ± 2.9 399.6 ± 27.2 
SaU 005 13.5 ± 0.4 48.5 ± 1.7 78.6 ± 6.1 
Shergotty 16.6 ± 0.5 82.2 ± 2.7 166.7 ± 10.5 
Zagami - - 212.3 ± 18.3 

Errors denote the AMS error only. 
 
Some data are given here for the first time, other data of Tab. 1 
agree with already published data (cf. e.g. [3, 4]). These data are 
used for discussion on the irradiation history (simple vs. complex), 
the determination of the terrestrial and the cosmic ray exposure age 
as well as the reconstruction of the meteoroid size.  
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